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THE  TEACHING  OF  ARITHMETIC 


I.     Introduction 


The  edition  of  the  Teachers  College  Record  for  March, 
1903,  containing  the  article  on  Mathematics  in  the  Elementary 
School,  by  my  colleague  Professor  McMurry  and  myself,  having 
long  since  been  exhausted,  and  repeated  requests  having  been 
made  for  a  reprint  of  this  article  or  for  a  new  treatment  of  the 
question,  it  has  been  thought  best  to  set  forth  again  the  principles 
guiding  the  department  of  mathematics  of  Teachers  College  in 
its  work  in  the  teaching  of  arithmetic.  And  since  educational 
views  change  more  or  less  from  time  to  time,  with  the  world,  the 
country,  the  school,  and  the  individual,  it  has  seemed  wiser  to 
prepare  a  new  article  for  the  Record  than  to  attempt  a  revision 
of  the  one  prepared  some  six  years  ago.  To  this  end  the  scope 
of  the  discussion  has  been  enlarged  in  certain  respects,  and  the 
suggested  curriculum  has  been  changed  in  several  particulars  as 
the  result  of  conferences  with  teachers  and  of  the  consideration 
of  courses  of  study  in  use  in  various  parts  of  the  country.  There 
remains,  however,  the  general  arrangement  of  the  work  by  school 
years,  and  it  is  hoped  that  the  suggestions  for  these  various  years 
may  be  helpful.  That  this  helpfulness  might  reach  not  alone 
those  who  are  studying  at  Teachers  College  and  who  have  access 
to  the  best  literature  upon  the  subject,  but  those  who  are  in  the 
field  as  well,  this  article  has  been  written  in  a  popular  rather  than 
a  strictly  scientific  style.  It  would  have  been  easier  to  proceed 
in  a  more  logical  fashion,  and  to  have  given  references  to  the  best 
books  and  articles  upon  the  subject  treated,  but  this  would  have 
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been  to  discourage  many  readers  who  should  be  led  to  higher 
problems  by  some  such  popular  treatment.  As  between  influenc- 
ing the  few  or  the  many,  on  a  topic  of  such  general  interest,  it 
has  been  thought  best  to  attempt  the  latter  course. 

II.    The  Reasons  for  Teaching  Arithmetic 

The  ancients  had  less  difficulty  than  we  have  in  assigning  a 
reason  for  teaching  arithmetic,  because  they  generally  differenti- 
ated clearly  between  two  phases  of  the  subject.  The  Greeks,  for 
example,  called  numerical  calculation  by  the  name  logistic,  and 
this  subject  was  taught  solely  for  practical  purposes  to  those  who 
were  going  into  trade.  A  man  might  have  been  a  very  good 
philosopher  or  statesman  or  warrior  without  ever  having  learned 
to  divide  one  long  number  by  another.  Such  a  piece  of  knowl- 
edge would  probably  have  been  looked  upon  as  a  bit  of  technical 
training,  like  our  use  of  the  slide  rule  or  the  arithmometer.  On 
the  other  hand  the  Greeks  called  their  science  of  numbers  arith- 
metic, a  subject  that  had  nothing  whatever  to  do  with  addition, 
subtraction,  multiplication,  or  division,  and  that  excluded  all 
applications  to  trade  and  industry.  This  subject  was  taught  to 
the  philosopher,  and  to  the  man  of  "liberal  education"  as  we  still 
call  him.  It  considered  questions  like  the  factorability  of  num- 
bers, powers  and  roots,  and  series, — topics  having  little  if  any 
practical  application  in  the  common  walks  of  life.  Therefore 
when  a  Greek  was  asked  why  he  taught  logistic,  his  answer  was 
definite :  It  is  to  make  a  business  man  able  to  compute  sufficiently 
for  his  trade.  If  he  was  asked  why  he  taught  arithmetic,  as  the 
term  was  then  used,  his  answer  was  still  fairly  a  unit :  I  teach  it 
because  it  makes  a  man's  mind  more  philosophic. 

In  the  present  day  we  have  a  somewhat  more  difficult  task 
when  we  attempt  to  answer  this  question.  Arithmetic  with  us 
includes  the  ancient  logistic,  and  we  teach  the  subject  to  all  classes 
of  people : — to  one  who  will  become  day  laborer,  belonging  to  a 
class  thai  never  in  the  history  of  the  world  studied  such  a  subject 
until  very  recently  ;  to  the  tradesman,  who  never  uses  or  cares  to 
use  the  chapter  on  prime  numbers;  to  the  statesman,  who  will 
probably  have  little  opportunity  to  employ  logarithms  in  any  work 
t hat  may  come  to  him;  to  the  clergyman,  to  whom  the  metric 
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system  will  soon  be  merely  a  name ;  to  the  housewife,  the  farmer, 
and  to  all  those  who  travel  the  multifarious  walks  of  our  com- 
plex human  life.  For  us  to  tell  why  we  teach  the  American 
arithmetic  to  all  these  people  is  by  no  means  so  easy  as  it  was  for 
the  Greek  to  answer  his  simple  question. 

In  general,  however,  we  may  say  that  as  we  have  combined 
the  ancient  logistic  (calculation)  and  arithmetic  (theory)  in  one 
subject,  so  we  have  combined  the  Greek  purposes,  and  that  we 
teach  this  branch  because  it  is  useful  in  a  business  way  to  every 
one,  and  also  because  it  gives  a  kind  of  training  that  other  sub- 
jects do  not  give. 

As  to  the  first  reason  there  can  be  no  question.  When  the 
great  mass  of  men  were  slaves  the  business  phase  was  not  so 
important ;  but  now  that  every  man  is  to  a  great  extent  his  own 
master,  receiving  money  and  spending  it,  some  knowledge  of  cal- 
culation is  necessary  for  every  American  citizen.  To  elaborate 
upon  this  point,  is  superfluous.  There  is,  however,  one  principle 
that  should  guide  us  in  the  consideration  of  this  phase  of  the 
question :  Whatever  pretends  to  be  practical  in  arithmetic  should 
really  be  so.  We  have  no  right  to  inject  a  mass  of  problems  on 
antiquated  investments,  on  obsolete  forms  of  partnership,  on  for- 
gotten methods  of  mercantile  business,  or  on  measures  that  are 
no  longer  common,  and  make  the  claim  that  these  problems  are 
practical.  If  we  wish  them  for  some  other  purpose,  well  and 
good;  but  as  practical  problems  they  have  no  right  to  appear. 
To  set  up  a  false  custom  of  the  business  world  is  as  bad  as  to 
teach  any  other  untruth;  it  places  arithmetic  in  particular,  and 
education  in  general,  in  a  false  light  before  pupils  and  parents, 
and  is  unjustified  by  any  reason  that  we  can  adduce.  An  obso- 
lete business  problem  has  just  one  reason  for  being,  and  that  rea- 
son is  that  it  has  historical  interest.  We  can  secure  the  mental 
discipline  as  well  by  other  means,  and  we  have  no  right  to  handi- 
cap a  child's  mind  with  things  that  he  will  be  forced  to  forget 
the  minute  he  enters  practical  life. 

There  remains  the  side  of  mental  discipline,  which  I  have 
elsewhere  called,  for  want  of  another  term  and  following  various 
other  writers,  the  culture  side.  What  mental  training  does  a 
child  get  from  arithmetic  that  he  does  not  get  from  biology,  or 
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Latin,  or  music?  This  is  a  question  so  difficult  to  answer  that 
no  one  has  yet  satisfied  the  world  in  his  reply,  and  no  one  is 
liable  to  do  so.  There  have  been  elaborate  articles  written  to 
show  thai  the  proper  study  of  arithmetic  has  an  ethical  value, 
though  exactly  what  there  is  in  the  subject  to  make  us  treat  our 
neighbor  better  it  is  a  little  difficult  to  say.  Others  have  said  that 
arithmetic,  through  its  very  rhythm,  has  an  aesthetic  value,  as  is 
doubtless  true;  but  that  this  is  generally  realized,  or  that  it  serves 
to  make  us  more  appreciative  of  the  beautiful,  is  hardly  to  be 
argued  with  any  seriousness.  Still  others  have  felt  that  by  cOm- 
ing  in  contact  with  exact  and  provable  truth  an  individual  sets 
for  himself  a  higher  standard  in  all  other  lines  of  work,  and  this 

11  is  probably  the  case,  although  the  measure  of  its  influence 
has  never  been  satisfactorily  accomplished.  And  to  these  reasons 
may  be  added  many  more,  such  as  the  training  of  a  deductive 
science,  although  elementary  arithmetic  is  to  a  large  extent  induc- 
tive; the  training  in  concentration,  although  the  untangling  of  a 
Latin  construction  requires  quite  as  close  attention;  the  exaltation 
of  mind  that  comes  from  the  study  of  numbers  that  may  increase 
or  decrease  indefinitely, — and  others  of  like  nature.  And  out  of 
it  all.  what  shall  we  say?  That  arithmetic  has  no  mental  disci- 
pline that  other  subjects  do  not  give?  No  one  really  feels  this, 
in  spite  of  the  fact  that  the  exact  nature  of  this  discipline  is  hard 
to  formulate.     Every  one  is  conscious  that  he  got  something  out 

the   study,  aside  from  calculation   and  business  applications, 

that  lias  made  him  stronger.     And  this  being  so,  it  is  perhaps  just 

as  well  that  we  do  not  bother  ourselves  too  much  in  attempting 

to  define  just  what  this  is,  any  more  than  we  should  attempt  too 

iousl}  to  define  time,  or  love,  or  God,  or  eternity. 

Not  to  dismiss  the  mental  discipline  side  too  summarily,  how- 

and  at  the  same  time  seeking  to  avoid  the  endless  verbiage 

that   usually  characterizes  the  discussion,  it  is  well  to  set  forth 

more  clearl)  some  of  the  objects  to  be  sought  on  the  culture  side 

of  arithmetic.     In  the  first  place,  we  seek  an  absolute  accuracy  of 

ition  that  differs  from  the  kind  of  accuracy  we  seek  in  science 

or  linguistics  or  music.     The  fact  that  we  have,  in  thousands  of 

problems,  sought  a  result  so  exact  as  to  stand  every  test,  leads 

higher  standard  of  accuracy  in  all  lines  than  we  could 
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have  set  without  it.  This  justifies  the  introduction  of  any  part  of 
theoretical  arithmetic  for  which  the  pupil  is  mentally  ready.  It 
is  the  reason  why  cube  root  was  once  there,  when  pupils  were 
more  mature  than  now,  and  in  the  same  way  it  has  justified  pro- 
gressions and  a  more  elaborate  treatment  of  primes  than  any 
business  need  would  warrant.  Here  then,  is  a  reason  for  teach- 
ing arithmetic  that  is  above  and  beyond  the  merely  practical  of 
the  present  moment. 

A  similar  and  related  reason  appears  in  the  fact  that  mathe- 
matics in  general,  and  arithmetic  in  particular,  requires  a  helpful 
form  of  analysis  that  does  not  stand  out  so  clearly  in  other  studies. 
"I  can  prove  this  if  I  can  prove  that ;  I  can  prove  that  if  I  can 
prove  a  third  thing ;  but  I  can  prove  that  third  thing ;  hence  I  see 
my  way  to  proving  the  first."  This  is  the  analytic  form  that  has 
come  down  to  us  from  Plato.  It  more  evidently  appears  in 
geometry,  but  is  essentially  the  reasoning  of  arithmetic  as  well. 
"I  can  find  the  cost  of  2]/2  yd.  if  I  can  find  the  cost  of  I  yd. ;  but 
I  know  the  cost  of  6*4  yd.,  so  I  can  find  the  cost  of  i  yd. ;  hence 
I  can  solve  my  problem,"  is  the  unworded  line  of  the  child's 
analysis.  Such  a  training,  unconsciously  received  and  often 
unconsciously  given,  is  valuable  in  every  problem  we  meet,  lead- 
ing us  to  exclude  the  non-essential  and  hold  with  tenacity  to  a 
definite  line  of  argument. 

These  two  phases  of  the  culture  side  of  arithmetic,  the  side 
of  mental  discipline,  will  then  suffice  for  our  present  purpose, 
which  is  to  show  that  such  a  side  exists :  ( i )  The  contact  with 
absolute  truth;  (2)  The  acquisition  of  helpful  forms  of  analytic 
reasoning. 

III.     What  Arithmetic  Should  Include 

If  we  taught  arithmetic  only  for  its  utilitarian  value,  to  fit  a 
person  for  the  computations  that  the  average  man  needs  to  per- 
form or  know  about  in  daily  life,  the  range  of  subject  matter 
would  not  be  great.  Addition,  particularly  of  money,  but  not 
involving  very  large  or  numerous  amounts,  is  probably  the  most 
important  topic.  Perhaps,  for  it  is  difficult  to  say  with  certainty, 
the  simple  fractions  y2  and  *4  are  next  in  line  of  relative  impor- 
tance, including  y2  of  a  sum  of  money,  J/^  of  a  length  or  weight, 
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ami  BO  on.     Very  likely  the  making  of  change,  one  of  the  forms 
111  .traction,  is  next  in  frequency  of  use.     Then  may  come  easy 
multiplications,  to  find  the  cost  of  5  lb.  of  sugar,  or  of  16  yd.  of 
cloth,  given  the  price  per  pound  or  yard.     A  few  of  the  most 
commonly  used  measures  and  their  relations  must  then  be  known, 
as  that    12  inches  equal   1   foot  and    16  ounces  equal   1   pound. 
Given  this  equipment,  the  average  run  of  humanity  would  be  able 
to  get  along  fairly  well.     But  beyond  this  there  lies  a  second 
field  of  work  that  every  one  may  need,  that  a  large  minority  will 
need,  and  that  we  must  all  at  least  know  something  about.     This 
field  includes  all  four  fundamental  operations  with  integers,  with 
simple  common  fractions  (say  with  denominators  of  one  or  two 
figures),  with  decimal  fractions  at  least  to  hundredths,  and  with 
compound  numbers  of  at  least  two  denominations;  the  common 
business  cases  of  percentage,  and  their  applications ;  the  common 
problems  of  business,  all  of  which  are  applications  of  the  opera- 
tions above  mentioned,  and  a  little  knowledge  of  ratio  and  pro- 
portion, chiefly  for  understanding  the  meaning  of  these  terms. 
From   the   standpoint   of  business   needs   this   equipment  would 
answer  the  purposes  of  nearly  every  one.     Whatever  of  applied 
arithmetic  lies  beyond  this  is  a  part  of  the  technical  training  of  a 
ry  small  minority.     Apothecary's  measures  form   part  of  the 
technical  training  of  the  drug  clerk  and  the  physician;  the  average 
citizen  has  long  since  forgotten  them,  and  happily  so.    Compound 
proportion  is  never  used  practically,  and  any  mathematician  if 
railed  upon  to  solve  its  problems  would  employ  another  and  a 
better  method.     Duodecimals,  while  interesting  historically  and 
philosophically,  from  the  practical  standpoint  are  used  by  so  few 
to  place  them  also  in  the  technical  training  of  the  very  small 
minority.     Subjects   like   discount   and   interest    are,   of    course, 
included   under   the   common   applications   of   percentage.     Sim- 
ilarly  with   stocks   and  bonds,   for  although  such  securities  are 
purchased  by  relatively  few  people,  their  nature  and  uses  should 
he  understood  by  all,  particularly  as  we  seem  to  have  entered 
upon  an  era  of  extensive  cooperation  upon  a  stock  basis.     The 
gen<  ral  nature  of  applications,  however,  will  be  discussed  later. 
If  we  taught  arithmetic  only  from  the  standpoint  of  mental 
discipline  we  might  use  all  the  material  here  mentioned,  and  any 
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other  topics  that  allowed  for  securing  accurate  results  by  clear 
reasoning  processes.  Obsolete  measures,  obsolete  methods,  pro- 
gressions, cube  root  and  even  higher  roots,  compound  proportion, 
— all  such  topics  might  have  place  if  we  were  seeking  only  the 
discipline  of  arithmetic.  When,  however,  we  consider  that  we 
are  seeking  to  unite  these  two  considerations,  and  are  attempting 
to  make  the  subject  both  practical  and  disciplinary,  then  we  are 
met  by  the  necessity  for  mutual  concessions.  The  practical  side 
must  concede  to  the  disciplinary  by  having  its  processes  clearly 
understood,  and  by  developing  the  reason  at  every  step ;  the 
disciplinary  side  must  concede  to  the  practical  by  selecting  its 
topics  in  such  way  as  to  give  no  false  notions  of  business,  and 
as  to  encourage  the  pupils  to  an  interest  in  the  quantitative 
side  of  the  world  about  them.  On  the  one  side  we  must  not 
teach  business  arithmetic  by  mere  arbitrary  rules  that  are  not 
understood,  since  this  would  be  to  eliminate  the  disciplinary 
nature ;  on  the  other  side  we  must  not  introduce  a  style  of  time 
draft  that  is  now  obsolete  in  America,  or  alligation,  or  artificial 
examples  in  compound  proportion,  because  these  inculcate  wrong 
ideas  of  the  business  world  about  us,  nor  extensive  work  in  equa- 
tion of  payments  because  this  is  part  of  the  technical  training  of 
such  a  very  small  minority  that  we  can  use  our  time  to  better 
advantage  by  dwelling  upon  other  topics. 

Thus  it  happens  that  the  modern  American  arithmetic  is  a 
fair  compromise  between  the  practical  without  theory  and  the 
theoretical  without  practice,  the  two  distinct  phases  of  the  old 
Greek  number  work.  To  keep  this  balance  true  is  one  of  the 
missions  of  teachers  to-day.  The  tendency  is  to  obtain  the  mental 
discipline  of  arithmetic  from  problems  that  are  practical,  and  that 
this  tendency  is  a  healthy  one  there  seems  to  be  no  room  for 
reasonable  doubt. 

IV.     The  Nature  of  the  Problems 

In  no  way  has  arithmetic  changed  as  much  of  late  years  as  in 
the  nature  of  the  problems  and  the  arrangement  of  the  material. 
The  former  has  come  about  from  two  causes,  ( 1 )  the  needs  of 
society,  and  (2)  the  study  of  child  psychology.  The  latter,  the 
arrangement  of  the  material,  has  been  determined  almost  entirely 
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by  psychological  considerations.  In  this  chapter  it  is  proposed 
to  speak  briefly  of  the  former,  the  nature  of  the  problems. 

Within  the  last  few  years  the  question  of  the  practical  uses  of 
arithmetic  has  been  a  vital  one  in  educational  circles,  especially 
in  Germany  and  America,  resulting  in  a  considerable  literature 
upon  the  subject.  These  needs,  while  generally  similar  in  various 
countries,  differ  more  or  less  in  details.  Thus  a  country  whose 
business  was  chiefly  farming  would  need  to  emphasize  agricultural 
problems;  one  that  derived  its  wealth  from  its  metals  or  its  coal 
would  emphasize  mining;  a  manufacturing  nation  would  find  cer- 
tain lines  of  problems  of  the  factory  peculiarly  suited  to  its  needs, 
while  one  that  derived  its  wealth  chiefly  from  shipping  would 
require  those  relating  to  foreign  commerce.  The  mathematical 
foundation  would  be  the  same  in  all  cases,  but  the  material  con- 
tent of  the  problem  would  vary.  Now  in  America  we  are  un- 
usually cosmopolitan  in  our  needs  in  this  respect,  ranking  high 
in  all  these  particulars  save  only  (at  present)  in  ocean  traffic. 
We  are  therefore  verv  fortunate  in  having  at  our  disposal  un- 
limited problem  material  that  relates  to  our  wide  range  of  national 

urces  and  industries.  The  advantage  of  using  this  material 
instead  of  the  obsolete  inherited  problems  that  came  down  to  us 
from  Italy,  through  England,  oughfto  be  so  evident  as  to  require 
n<>  argument.  There  will  always  be  some  who  cry  out  against 
what  they  call  encyclopedic  information  in  an  arithmetic,  but 
surely  if  a  problem  is  to  contain  any  facts  at  all  it  is  better  that 
these  tacts  be  American  and  of  the  twentieth  century  than  Italian 
and  of  the  fifteenth.  Can  there  be  any  doubt  that  an  American 
boy  or  L,rirl  will  get  more  breadth  of  view,  more  interest,  and  pos- 
sibly  more  directly  useful  information  from  a  problem  about  the 
mixing  of  plant  foods  for  a  southern  farm,  than  one  about  the 
mixing  of  teas  that  are  never  mixed  in  the  way  the  text-book  says? 
li  a  pupil  is  to  study  about  goods  being  transported,  is  it  not 
r  for  him  to  take  a  practical  case  relating  to  our  railroads 
than  the  old-time  one  of  pedlars  carrying  their  packs?  Every 
>le  school  arithmetic  has  always  been  an  encyclopedia;  what 
we  have  to  determine  is  whether  it  shall  now  be  an  encyclopedia 
of  vital,  modern  facts,  or  one  of  obsolete,  dull,  useless  informa- 
tion.    The  needs  of  society  demand  the  former;  vis  incrticc  holds 
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to  the  latter.  Fortunately  most  of  our  modern  writers  are  work- 
ing earnestly  to  meet  the  needs  of  to-day,  and  our  American 
arithmetics  may  well  lay  claim  to  being  among  the  most  progres- 
sive that  are  appearing  in  this  generation. 

But  what  as  to  the  effect  of  the  study  of  child  psychology? 
Here  too  there  has  been  made  very  great  progress  in  recent  years. 
Although  a  problem  may  represent  all  that  business  needs  sug- 
gest, it  still  may  not  be  suited  to  a  particular  school  year.  In 
other  words,  we  have  to  consider  from  grade  to  grade  the  inter- 
ests and  powers  of  the  child.  We  would  not  think  of  giving  to 
a  child  in  the  first  grade  the  problem,  If  A  has  2  shares  of  rail- 
road stock  and  B  has  3  shares,  how  many  have  they  together? 
For  while  the  child  can  add  2  and  3,  he  has  no  knowledge  of 
stocks,  nor  any  interest  in  them.  Change  the  subject  to  marbles 
or  apples  or  tops,  and  it  is  suited  to  his  mind,  but  not  otherwise. 
Thus  it  has  come  about  that  teachers  are  trying  to  decide  what 
are  the  larger  interests,  actual  or  potential,  of  the  children  in  the 
various  school  years,  to  the  end  that  the  problems  of  arithmetic 
may  be  the  better  apperceived.  A  beginning  has  been  made,  but 
the  future  will  see  the  work  extended.  We  know  that  pride  in 
our  national  resources  renders  interesting  a  style  of  problem  in 
the  fifth  school  year  that  would  be  of  no  value  in  the  second,  even 
with  smaller  numbers.  On  the  other  hand  we  are  equally  aware 
that  certain  problems  involving  children's  games  that  are  part  of 
the  genuine  applied  mathematics  of  the  third  year  would  have  no 
interest  whatever  in  the  eighth.  And  so  in  general,  teachers  are 
seriously  attempting  at  the  present  time  to  coordinate  the  inter- 
ests of  children,  the  needs  of  society,  and  the  mathematical  powers 
in  each  of  the  grades  from  the  first  year  through  the  elementary 
school. 

V.     The  Arrangement  of  Material 

As  already  stated,  the  two  most  noteworthy  changes  in  arith- 
metic in  recent  years  have  related  to  the  nature  of  the  problems 
and  the  arrangement  of  material.  The  latter  has  been  the  result 
of  a  more  or  less  serious  study  of  child  psychology,  namely  of 
the  powers  of  the  individual  in  the  various  school  years. 

Formerly,  say  a  century  or  more  ago,  it  was  the  custom  to 
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study  arithmetic  from  a  single  book,  after  the  boy  (for  the  girl 
seldom  understood  mathematics  of  any  kind)  could  read  and 
write      The  child  was  mature  enough  to  understand  the  subject 

r  a  fashion,  and  he  "went  through"  the  book.  But  as  arith- 
metic  began  to  work  its  way  down  to  the  earliest  grades  it  was 
found  impracticable  to  follow  this  plan,  the  subject  being  too 
difficult  for  young  minds.  The  ordinary  text-book  was  therefore 
preceded  by  a  primer  on  arithmetic,  and  thus  a  two-book  series 
was  formed.  From  this  beginning  numerous  experiments  have 
proceeded,  seeking  to  carry  the  improvement  still  farther.  We 
have  had  three-book  series,  eight-book  series,  lesson  leaflets,  two- 
book  courses  arranged  by  grades,  and  so  on.  We  have  had 
spirals  of  various  degrees  of  turning,  efforts  to  resume  the  topical 
arithmetic,  books  arranged  to  follow  certain  narrow  lines  of  man- 
ual training,  and  so  on, — all  serious  efforts  for  betterment,  but 
many  of  them  too  hastily  considered  to  have  any  material  influence. 

In  the  midst  of  it  all,  what  have  the  practical  teachers  of  the 
country  dene?  In  every  city,  in  several  states,  and  by  numerous 
associations,  courses  of  study  have  been  arranged  setting  forth 
the  material  that  experience  has  shown  can  be  used  to  advantage 
in  the  several  school  years,  and  selections  have  been  made  from 
the  current  arithmetics  to  supply  what  was  needed.  In  other 
u-'rds  the  practical  teachers  of  America  arranged  their  own 
books  to  a  great  extent,  basing  their  selection  of  material  upon 
an  empirical  psychology,  and  giving  to  the  child  what  his  inter- 
and  capabilities  suggested. 

It  is  out  of  such  a  movement,  spontaneous  but  thoroughly 
sound,  that  the  later  American  text-books  have  arisen,  and  the 
care  and  earnestness  given  to  their  preparation  by  various  au- 
thors and  publishers  should  have  the  commendation  of  all.  In 
general  these  bools  agree  in  a  number  of  particulars:  (i)  Cer- 
■iin  subjects,  such  as  the  most  commonly  used  operations,  should 
appear  several  times  in  the  sCh0ol  course;  (2)  others,  such  as 
•  aj .plication  of  simple  interest,  may  appear  perhaps 
two  "i-  three  times,  with  gradually  increasing  difficulty;  (3)  still 
like  board  measure,  may  be  sufficiently  treated  once  for 
all;  (41  the  closing  year  of  arithmetic  should  be  devoted  to  a 
tudy  of  such  higher  problems  of  business  as  can  be  understood 
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by  the  children.  These  are  some  of  the  articles  of  agreement, 
and  they  go  to  show  the  common-sense  principles  on  which  our 
modern  courses  of  study  and  text-books  in  arithmetic  are  based. 

VI.     Method 

Of  all  the  terms  used  in  educational  circles  "Method"  is  per- 
haps the  most  loosely  defined.  Efforts  have  been  made  to  limit 
its  meaning,  to  divide  its  responsibilities  with  such  terms  as 
"Mode"  and  "Manner,"  but  it  still  stands  and  is  likely  to  stand 
as  a  convenient  name  for  all  sorts  of  ideas  and  theories  and 
devices.  Nevertheless  it  has  been  most  often  used  in  arithmetic 
to  speak  of  the  general  plan  of  some  individual  for  introducing 
the  subject,  as  when  we  speak  of  the  Pestalozzi  or  Tillich  or 
Grube  Methods,  although  it  is  also  applied  to  such  arrangements 
of  material  as  is  indicated  by  the  expressions  Topical  Method 
and  Spiral  Method,  and  to  such  an  emphasis  of  some  particular 
feature  as  has  given  name  to  the  Ratio  Method.  It  is  not  the 
intention  to  attempt  any  definition  of  the  term  that  shall  include 
all  of  these  ramifications,  but  to  take  it  as  it  stands,  to  character- 
ize briefly  some  of  these  "Methods,"  and  then  to  speak  briefly  of 
the  subject  as  a  whole. 

Pestalozzi's  Method  was  really  a  creation  of  his  followers. 
What  this  great  master  did  for  arithmetic  was  to  introduce  it 
much  earlier  into  the  school  course,  to  use  objects  more  system- 
atically to  make  the  number  relations  clear,  to  abandon  arbitrary 
rules,  to  drill  incessantly  on  abstract  oral  work,  and  to  emphasize 
the  unit  by  considering  a  number  like  6  as  "6  times  i."  For  the 
time  in  which  he  lived  (about  1800)  all  this  was  a  healthy  protest 
against  the  stagnant  education  that  he  found.  To-day  it  has  only 
an  incidental  lesson  to  the  teacher,  although  Pestalozzi's  spirit 
and  several  of  his  ideas  may  well  command  the  admiration  and 
respect  of  all  who  study  the  results  of  his  great  work. 

The  Method  of  Tillich,  who  followed  Pestalozzi  by  a  few 
years,  consisted  largely  of  making  a  systematic  use  of  sticks  cut 
in  various  lengths,  say  from  1  inch  to  10  inches.  It  is  evident 
that  such  a  collection  allowed  for  emphasizing  the  notion  of  tens, 
for  treating  fractions  as  ratios,  and  for  visualizing  in  a  very  good 
way  the  simpler  number  relations.     On  the  other  hand  it  is  also 
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evident  thai   the  use  of  only  a  single  kind  of  material  is  based 
upon  a  much  narrower  idea  than  that  of  Pestalozzi,  who  pur- 
posely made  use  of  as  wide  a  range  of  material  as  he  could. 
The  Grube   Method,  that  created  such  a  stir  in  America  a 
iteration  ago,  was  not  very  original  with  Grube  (1842).     Es- 
ntially  it  was  an  adaptation  of  the  concentric  circle  plan  that 
had  already  been  used,  a  kind  of  spiral  arrangement  of  matter  to 
meet  the  growing  powers  of  the  child.     It  contained  some  absurd- 
ities,  such  as  the  exhausting  of  the  work  on  one  number  before 
proceeding  to  the  next,  as  of  studying  25  in  all  its  relations  before 
learning  26,  but  on  the  whole  it  made  somewhat  for  progress  by 
assisting  to  develop  a  sane  form  of  the  spiral  idea. 

It  is  not  worth  while  to  speak  of  other  individual  "Methods," 
since  they  have  little  of  value  to  the  practical  teacher,  and  the 
student  of  the  history  of  education  can  easily  have  access  to  them. 
Enough  has  been  said  to  show  that  one  of  the  easiest  things  in 
the  teaching  of  arithmetic  is  the  creation  of  "Method" — and  one 
of  the  most  useless.  We  may  start  off  upon  the  idea  that  all  num- 
ber is  measure,  and  hence  that  arithmetic  must  consist  of  measur- 
ing everything  in  sight, — and  we  have  a  "Measuring  Method." 
It  will  be  a  narrow  idea,  we  shall  neglect  much  that  is  important, 
but  if  we  put  energy  back  of  it  we  shall  attract  attention  and  will 
very  likely  turn  out  better  computers  than  a  poor  teacher  will 
who  is  wise  enough  to  have  no  "Method,"  in  this  narrow  sense  of 
the  term.  Again,  we  may  say  that  every  number  is  a  fraction, 
the  numerator  being  an  integral  multiple  of  the  denominator  in 
tlie  case  of  whole  numbers.  From  this  assumption  we  may  pro- 
ceed to  teach  arithmetic  only  as  the  science  of  fractions.  It  will 
he  hard  work,  hut,  given  enough  energy  and  patience  and  skill, 
the  children  will  survive  it  and  will  learn  more  of  arithmetic  than 
ma\  be  the  case  with  listless  teaching  on  a  better  plan.  We 
might  aho  start  with  the  idea  that  every  lesson  should  be  a  unit, 
and  that  in  it  should  come  every  process  of  arithmetic,  so  far  as 
this  is  possible,  and  we  could  stir  up  a  good  deal  of  interest  in  our 
Unit  Method."  Or,  again,  we  could  begin  with  the  idea  that 
act... u  demands  reaction,  and  that  every  lesson  containing 
addition  should  also  contain  subtraction;  that  6  -f  4  =  10  should 
be  followed  by  10  —  C  =  4  and  10  — 4  =  6;  and  that  2  X  5  =  10 
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should  be  followed  by  10  -=-  2  =  5  and  10-^-5  =  2.  By  sufficient 
ingenuity  a  very  taking  scheme  could  be  evolved,  and  the  "Inverse 
Method"  would  begin  to  make  a  brief  stir  in  the  world.  This  in 
fact  has  been  the  genesis,  rise  and  decline  of  Methods :  given  a 
strong  but  narrow-minded  personality,  with  some  little  idea  such 
as  those  above  mentioned ;  this  idea  is  exploited  as  a  panacea ;  it 
creates  some  little  stir  in  circles  more  or  less  local ;  it  is  tried  in  a 
greater  or  less  number  of  schools ;  the  author  and  his  pupils  die, 
and  in  due  time  the  Method  is  remembered,  if  at  all,  only  by  some 
inscription  in  those  pedagogical  graveyards  known  as  histories  of 
education. 

The  object  in  writing  thus  is  manifest.  For  the  teacher  with 
but  little  experience  there  is  a  valuable  lesson,  namely,  that  there 
is  no  "Method"  that  will  lead  to  easy  victory  in  the  teaching  of 
arithmetic.  There  are  a  few  great  principles  that  may  well  be 
taken  to  heart,  but  any  single  narrow  plan  and  any  single  line  of 
material  must  be  looked  upon  with  suspicion.  Certain  of  the  gen- 
eral principles  of  Pestalozzi  are  eternal,  but  the  Reckoning-chest 
of  Tillich  is  practically  forgotten. 

And  here  it  is  proper  to  say  a  word  as  to  what  the  Teachers 
College  schools  of  observation  and  practice  (Horace  Mann 
School  and  the  Speyer  School)  should  stand  for  in  these  matters 
of  method  and  purpose.  It  would  be  a  very  easy  thing  to  con- 
centrate on  some  single  point,  some  device  of  teaching,  some 
particular  line  of  problems,  and  to  carry  the  work  to  an  extreme 
that  would  attract  attention  and  produce  results  that  would  be 
remarked  upon.  This  is  our  temptation.  But  is  it  a  wise  policy? 
We  are  here  to  train  teachers  to  well-balanced  leadership,  not  to 
be  extremists  when  this  means  the  neglect  of  essential  features  of 
education.  Our  graduates  of  Teachers  College  should  know  the 
best  that  there  is  in  every  theory  of  education,  but  they  should 
also  avoid  the  worst.  The  prime  desideratum  in  arithmetic  is 
the  ability  to  work  accurately,  with  reasonable  rapidity,  and  with 
interest,  and  to  know  how  to  apply  number  to  the  ordinary  affairs 
of  life.  To  secure  accuracy  alone,  to  secure  speed  alone,  to  have 
arithmetic  a  play  spell  without  accuracy  and  speed,  or  to  know 
how  to  apply  number  to  life  in  a  slovenly  way, — these  are  extremes 
that  we  must  avoid  at  any  cost,  including  the  tempting  cost  of 
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sensationalism.  It  is  ours  to  make  the  earnest,  well-balanced 
her,  firsl  of  all.  With  this  duty  goes  the  laudable  one  of  rea- 
sonable experiment,  of  trying  out  suggestions  from  whatever 
source;  but  we  must  at  all  hazards  guard  against  having  it  ap- 
pear that  an  experiment  is  an  accomplished  result,  or  of  sacrific- 
ing our  children  in  unnecessary  quasi-clinical  work  that  is  doomed 
to  failure.  In  this  connection  one  of  the  resolutions  adopted  by 
the  National  Educational  Association  in  1908  may  be  read  with 
profit  as  voicing  the  sentiment  of  that  saner  element  in  education 
which  is,  after  all,  the  strength  of  our  profession : 

"We  recommend  the  subordination  of  highly  diversified  and 
overburdened  courses  of  study  in  the  grades  to  a  thorough  drill 
in  essential  subjects ;  and  the  sacrifice  of  quantity  to  an  improve- 
ment in  the  quality  of  instruction.  The  complaints  of  business 
men  that  pupils  from  the  schools  are  inaccurate  in  results  and 
careless  of  details  is  a  criticism  that  should  be  removed.  The 
principles  of  sound  and  accurate  training  are  as  fixed  as  natural 
laws  and  should  be  insistently  followed.  Ill-considered  experi- 
ments and  indiscriminate  methodizing  should  be  abandoned,  and 
attention  devoted  to  the  persevering  and  continuous  drill  neces- 
sary for  accurate  and  efficient  training;  and  we  hold  that  no  course 
study  in  any  public  school  should  be  so  advanced  or  so  rigid 
as  to  prevent  instruction  to  any  student,  who  may  need  it,  in  the 
essential  and  practical  parts  of  the  common  English  branches." 

VII.     Mental  or  Oral  Arithmetic 

The  objection  to  the  expression  "Mental  Arithmetic"  is  fully 

a  generation  old.     It  is  argued  that  written  arithmetic  is  quite  as 

ial  a-  any  other  kind,  and  that  the  opposite  to  written  is  oral. 

A-  to  this  there  can  be  no  argument,  but  the  word  "mental"  has 

SO  long  been  used  to  apply  to  that  phase  of  arithmetic  that  is  not 

dependent  upon  written  help  that,  like  a  person's  proper  name,  it 

i  not  be  held  strictly  to  account  for  what  it  literally  signifies. 

The  expression   "Mental   Arithmetic"   is  therefore  employed   as 

well  ;i>  "( )ral  Arithmetic"  in  this  article  simply  because  it  is  his- 

rical  and  of  well-understood  significance. 

What,  now,  are  the  relative  claims  of  written  and  mental  arith- 

Historically,  the  mental  long  preceded  the  written,  but 
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only  in  very  simple  problems,  chiefly  involving  counting  and  easy 
addition.  As  soon  as  the  writing  of  numbers  was  introduced, 
written  arithmetic  or  else  the  arithmetic  of  some  form  of  the 
abacus  became  practically  universal.  In  Japan  to-day  a  native 
shopkeeper  will  multiply  2  by  6  upon  the  soroban  (abacus),  and 
such  mechanical  aids  were  not  only  not  discarded  in  western 
Europe  until  the  sixteenth  century,  but  they  are  still  universal  in 
Russia.  About  the  beginning  of  the  last  century,  however,  mental 
arithmetic  underwent  a  great  revival,  largely  through  the  influ- 
ence of  Pestalozzi  in  Europe  and  Warren  Colburn  in  this  country, 
in  each  case  as  a  protest  against  the  intellectual  sluggishness,  lack 
of  reasoning,  and  slowness  of  operation  of  the  old  written  arith- 
metic. For  a  long  time  the  mental  form  was  emphasized,  in 
America  doubtless  unduly  so,  and  was  naturally  followed  by  such 
a  reaction  that  it  lost  practically  all  of  its  standing.  The  ques- 
tion for  teachers  to-day  is  this,  What  are  the  fair  claims  of  these 
two  phases  of  the  subject  upon  the  time  and  energy  of  pupil  and 
teacher  ? 

There  are  two  points  of  view  in  the  matter,  the  practical  and 
the  educational  or  psychological,  and  fortunately  they  seem  to 
lead  to  the  same  conclusion.  Practically  a  person  of  fair  intelli- 
gence should  not  need  a  pencil  and  paper  to  find  the  cost  of  6 
articles  at  2  cents  each,  or  of  sH  yar(ls  at  16  cents  a  yard.  The 
ordinary  purchase  of  household  supplies  requires  a  practical 
ability  in  the  mental  arithmetic  of  daily  life,  and  this  ability  comes 
to  the  mind  only  through  repeated  exercise.  As  will  be  seen 
later,  it  is  a  fair  inference  from  statistical  investigations  that  a 
person  may  be  rapid  and  accurate  in  written  work  but  slow  and 
uncertain  in  oral  solutions.  Therefore,  it  will  not  do,  from  the 
practical  standpoint,  to  drill  children  only  in  written  arithmetic 
if  we  expect  them  to  be  reasonably  ready  in  purely  mental  work. 
On  psychological  grounds,  too,  the  neglect  of  mental  arithmetic 
is  unwise.  It  is  a  familiar  law  that  the  memory  is  stronger  on  a 
fact  that  is  known  in  several  ways  (a  convenient  phrase,  if  not 
scientific)  than  on  a  fact  that  is  known  in  only  one  way.  A  man 
who  knows  a  foreign  word  only  through  the  eye  may  forget  it 
rather  easily,  but  if  his  tongue  has  been  taught  to  pronounce  it, 
even  though  he  be  deaf,  he  can  the  more  readily  recall  it.     If  in 
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addition  to  this  his  ear  has  often  heard  it  he  is  the  more  strongly 
fortified,  and  if  he  has  also  often  written  it,  by  pen  or  by  type- 
writ er,  there  is  this  further  chain  that  holds  it  to  the  memory. 
In  other  words,  the  greater  the  number  of  stimuli  that  we  can 
bring  to  hear,  the  more  certain  the  reaction.  Now  arithmetic 
furnishes  merely  a  special  case  of  this  general  law.  If  a  child 
could  simply  see  9  X  8  =  72  often  enough  he  would  come  to  be 
able  to  write  it  in  due  time,  even  if  he  did  not  know  the  meaning. 
If  in  addition  to  this  he  knows  the  meaning  of  these  symbols  and 
recalls  having  taken  9  bundles  of  8  sticks  each  and  finding  that 
he  had  72  sticks,  then  the  impression  on  the  brain  is  the  more 
lasting.  If,  furthermore,  he  has  been  trained  to  say  "nine  times 
eight  are  seventy-two"  repeatedly,  the  impression  is  still  stronger, 
and  if  he  has  repeatedly  heard  this  expression  (and  here  is  one  of 
the  advantages  of  class  recitation)  he  has  then  a  still  further 
mental  grip  upon  the  fact.  In  other  words,  mental  arithmetic  in 
the  form  of  rapid  oral  work,  with  both  individual  and  class  recita- 
tion, is  a  valuable  aid,  psychologically,  to  the  retention  of  number 
facts. 

There  is,  however,  a  danger  to  be  recognized.  A  child  tires 
mure  quickly  of  abstract  work  than  of  genuine  concrete  prob- 
lems ;  problems,  that  is,  that  are  not  manifestly  "made  up"  but 
that  represent  some  of  his  actual  quantitative  experiences.  It 
therefore  follows  that  if  five  minutes  of  mental  work  produce  a 
certain  efficiency,  thirty  minutes  will  by  no  means  produce  six 
times  that  efficiency.  If,  now,  this  mental  work  is  valuable,  how 
much  time  and  energy  should  be  allotted  to  it?  Possibly  we 
shall  have  a  statistical  reply  to  this  question  sometime,  although 
it  will  he  a  sorry  day  for  good  teaching  if  we  should  ever  accept 
such  a  reply  as  final,  any  more  than  we  should  accept  the  crude 
statistics  of  the  health  department  as  determining  the  prescription 
our  physician  gives  us  for  indigestion.  The  statistics  may  help 
us,  but  they  can  never  control  us.     But  in  absence  of  even  their 

stance,  what  shall  we  give  as  an  empirical  answer?  It  seems 
to  be  the  experience  of  teachers  generally  that  a  little  mental  work, 
rapid,  spirited,  perhaps  with  some  healthy,  generous  rivalry  to 
add  spice  to  the  exercise,  should  form  part  of  every  recitation 
throughout  the  course  in  arithmetic.     There  will  often  be  excep- 
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tions,  but  in  general  it  is  a  pretty  good  rule  to  devote  from  three 
to  five  minutes  daily,  and  sometimes  much  more  time,  to  this  kind 
of  work.  In  this  way  a  child  never  gets  out  of  practice,  save 
during  the  summer  holidays,  and  the  practical  and  psychological 
benefits  can  hardly  be  estimated. 

What  should  be  the  nature  of  this  mental  work?  On  the 
applied  side  there  is  no  better  test  for  the  teacher's  ability  to 
adapt  herself  to  her  environment,  educationally,  than  this,  for  the 
answer  varies  with  the  school  year,  the  locality,  the  related  sub- 
jects in  the  course,  and  with  many  other  factors.  In  general, 
however,  it  may  be  said  that  mental  arithmetic  offers  the  best 
means  for  correlating  the  subject  with  the  pupil's  other  work, 
both  within  and  without  the  school.  To  limit  it  to  this  field,  how- 
ever, would  be  an  evident  mistake,  the  work  with  abstract  num- 
ber demanding  the  major  part  of  the  time  assigned  to  this  feature. 
To  acquire  perfect  mechanical  reaction  to  a  given  stimulus  much 
exercise  is  required,  and  for  a  child  to  think  72  when  stimulated 
by  the  ideas  9X8  and  8X9  demands  repeated  practice,  not 
merely  in  relatively  few  applications  but  in  a  multitude  of  ques- 
tions involving  abstract  numbers.  Nor  is  this  practice  any  more 
irksome  than  is  the  solution  of  applied  problems,  as  any  teacher 
knows.  It  was  almost  exclusively  by  this  abstract  work  that  Pes- 
talozzi  developed  calculators  of  such  ability  with  concrete  prob- 
lems as  astonished  those  who  visited  his  school,  although,  if  we 
may  place  confidence  in  the  results  of  Dr.  Stone's  recent  investi- 
gations,1 ability  in  either  of  these  lines  does  not  necessarily  imply 
ability  in  the  other. 

In  conclusion,  we  have  two  lines  of  work  in  mental  arith- 
metic; (1)  the  concrete,  in  which  the  teacher  has  an  excellent 
opportunity  for  correlation,  for  local  color,  and  for  stimulating 
the  interest  in  the  uses  of  arithmetic;  (2)  the  abstract,  in  which 
the  text-book  may  be  trusted  to  furnish  a  considerable  part  of  the 
material.  Each  must  be  cultivated,  and  ability  in  one  does  not 
necessarily  mean  a  corresponding  standard  of  ability  in  the  other, 

1 C.  W.  Stone,  Arithmetical  Abilities,  Columbia  University,  Teachers 
College  Series,  1908.  This  investigation,  although  limited  in  extent  and 
not  free  from  some  evidence  of  the  personal  equation  of  the  author,  is 
the  most  scientific  effort  thus  far  made  in  this  line. 
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although  a  failure  in  the  abstract  line  must  lead  to  a  failure  in 
the  concrete.  One  leads  to  the  acquisition  of  number- facts,  the 
other  to  the  ability  to  rationally  use  these  facts  in  applied 
problems. 

VIII.     Written  Arithmetic 

What  has  been  said  of  mental  arithmetic  naturally  leads  to 
some  question  as  to  the  nature  of  the  written  work.  What  shall 
this  be?  If  the  difference  in  longitude  between  two  ships  (since 
standard  time  by  one  system  or  another  is  now  coming  to  be 
universal  on  land)  is  33 °  45',  how  shall  a  pupil  find  the  difference 
in  time?     Here  are  a  few  possibilities: 


(I) 

(2) 

2  hr. 

15  min. 

1 

2  hr.  15  min 

'5)33°  45' 
30 

=  225' 
15 

i5°)33°  45' 
30 

3°  45'  = 

30  45' =  225' 
15 

75 
75 

75 
75 

(3) 

(4) 

33°  45' 
60 

min.  =  2 

hr.  15  min. 

33°  45' 
i5)33M°(2Mhr. 

1980 

30 

45 
15)2025(135 

15 

zYa  =  V- 

1  6 
4 

52 

45 

O 

(5) 

33°  45/  =  33fc° 

33M  XMshr.  =  2}4hr. 
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Numerous  other  forms  could  be  suggested,  but  these  will  suf- 
fice for  our  purposes.  Which  of  these  should  be  preferred?  In 
general,  should  we  recommend  the  form  that  gives  us  the  result 
most  quickly,  or  some  other  that  may  show  clearer  reasoning? 
In  Nos.  1  and  4  the  forms  indicate  that  we  divide  degrees  by  an 
abstract  number  and  get  hours  instead  of  degrees;  in  No.  2  we 
seem  to  divide  degrees  by  degrees  and  get  hours  instead  of  an 
abstract  number;  in  No.  3  we  seem  to  multiply  degrees  and  get 
an  abstract  number,  and  to  divide  one  abstract  number  by  another 
and  get  concrete  time  in  the  quotient;  in  No.  5  we  omit  part  of 
work  of  reduction  but  otherwise  the  solution  is  a  truthful  one, 
with  none  of  the  errors  of  reasoning  of  the  rest.  This  problem 
has  been  selected  as  the  first  for  consideration  because  it  opens 
at  once  such  a  wide  range  of  possibilities  of  form,  but  essentially 
the  same  question  repeatedly  occurs  from  the  very  first  grade 
through  the  pupil's  school  life.  If  1  yard  of  cloth  costs  15c, 
what  will  6  yards  cost  ? — is  a  simpler  question  to  consider.  Here 
we  have  these  possibilities,  among  others : 

(1)  (2)  (3) 

15  15  15c 

6  6  b 

90  90c.  90c. 

(4)     6X15  =  90  (5)     6X15  =  90c 

(6)     6Xi5c-  =  9°c-  (7)   15  X    6  =  90c. 

Out  of  all  these,  which  shall  a  child  use  in  writing  a  solution? 

In  each  of  these  problems  the  fundamental  question  is  the 
same :  Shall  written  work  be  considered  from  the  standpoint  of 
the  answer  only,  as  a  business  man  would  be  inclined  to  do,  or 
from  the  standpoint  of  the  logic  of  the  school,  the  often  non- 
practical  school? 

The  answer  to  such  a  question  ought  not  to  be  dogmatic  to 
the  extent  of  saying  that  any  one  form  is  always  the  best,  al- 
though it  may  say  that  those  forms  that  are  untrue  in  statement 
are  always  bad.     That  is  to  say,  sometimes  it  is  better  to  write 

15)33  45  15 

2     15)225  6 

15  — 

2hr.  15  mm.  9° 
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At  other  time?  the  step  form,  with  the  denomination  accurately 
set  forth,  is  better.  We  need  to  distinguish  between  two  lines  of 
work,  equally  important;  the  one  relates  to  accuracy  and  speed 
in  operation,  the  getting  of  an  answer  as  a  business  man  would, 
with  110  circumlocution  and  no  superfluous  symbols  or  operations; 
this  is  the  mechanical  part  of  the  problem  and  there  must  be 
abundant  exercise  on  this  side.  Then  there  is  the  equally  im- 
portant side  of  the  reasoning,  explaining  why  the  mechanical 
work  is  performed  as  it  is,  why  we  multiply  instead  of  divide,  and 
how  we  know  that  the  result  is  hours  instead  of  degrees,  or  cents 
instead  of  yards  of  cloth.  Here  the  step  form  of  analysis  may 
be  depended  upon  to  show  the  pupil's  line  of  reasoning.  These 
two  lines  of  written  work  are,  therefore,  legitimate.  What,  then', 
is  illegitimate  in  written  work,  and  what  are  the  dangers  to  be 
guarded  against  in  that  which  we  do  adopt?  As  to  the  first,  it 
may  be  laid  down  as  axiomatic  that  a  form  that  states  or  seems 
to  state  a  falsehood  is  illegitimate.  That  is,  300  -^  15  =  2  hr. 
is  a  false  statement;  it  is  not  even  excusable  on  the  score  of 
brevity,  since  30  X  Viz  hr.  =  2  hr.  is  as  brief,  is  true,  and  is  as 
easily  explained  as  any  form.  So  6  X  15  =  90c  is  a  false  state- 
ment and  should  not  be  tolerated,  although  6X15  =  90,  or 
6X  15c.  =  90c,  is  legitimate.  And  as  to  the  dangers  against 
which  to  guard,  the  following  advice  may  be  given:  (1)  To 
require  that  every  applied  problem  should  be  solved  in  steps  is  to 
encourage  arithmetical  dawdling;  the  pupils  should  continually 
be  exercised  in  rapid  solution,  the  correct  answer  speedily  ascer- 
tained, as  a  business  man  would  get  it,  being  the  aim.  A  pupil 
who  lets  his  mind  continually  dwell  upon  dollar  signs  and  well 
written  steps  cannot  help  but  drop  away  from  strict  attention  to 
rapidity  and  accuracy  of  calculation.  (2)  To  split  hairs  on 
questions  of  such  forms  as  9  X  15c.  or  15c.  X  9  is  to  get  away 
fr<  >m  the  essential  point ;  we  must  recognize  the  fact  that  there  is 
good  authority  for  both,  although  the  former,  writing  the  sym- 
bols in  the  order  they  are  read,  is  coming  into  rather  general  use 
in  America.  The  great  question  is  to  see,  in  these  analyses,  that 
the  thought  is  clear,  and  that  a  pupil  is  not  thinking  in  a  hazy  way 
of  "15  cents  times  9/'  (3)  To  require  no  analyses  of  the  applied 
problems  is  an  extreme  that  is  about  as  bad  as  to  require  them 
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for  all,  and  perhaps  worse.  It  is  quite  sure  to  result  in  looseness 
of  reasoning  that  makes  correct  results  mere  matters  of  luck. 
(4)  To  require  some  particular  form  of  analysis,  only  to  meet 
the  idiosyncracy  of  the  teacher,  is  also  a  danger  against  which  we 
need  to  be  on  our  guard.  For  example,  always  to  require  a 
solution  stated  in  one  step,  if  possible,  is  a  hobby  that  some  like 
to  ride,  because  it  seems  to  demand  continued  thought,  although 
it  is  entirely  foreign  to  the  plan  that  a  common-sense  business 
man  would  adopt,  and  is  not  the  form  of  reasoning  that  we  com- 
monly take  in  mathematics.  So  to  require  that  a  child  should 
always  take  some  unitary  form  of  analysis,  finding  in  every  case 
what  one  thing  costs,  may  be  the  means  of  checking  the  original- 
ity and  dampening  the  ardor  of  some  very  promising  pupil. 

In  general,  therefore,  the  teacher  should  see  to  it  that  there  is 
a  reasonable  amount  of  rapid,  accurate  solution,  the  "answer" 
being  the  paramount  object.  He  should  also  see  that  there  is  a 
reasonable  amount  of  written  analysis,  preferably  in  the  con- 
venient form  of  steps,  but  not  limited  in  any  notional  way  that 
would  destroy  originality  or  make  a  solution  unnecessarily  long. 

IX.     How  to  Mark  Papers 

There  is  only  one  test  for  a  question  involving  a  single  oper- 
ation. Either  the  answer  is  right  or  it  is  wrong.  If  the  prob- 
lems require  some  interpretation,  a  teacher  may  properly  mark 
both  for  operations  and  for  method ;  that  is,  a  pupil  may  perform 
his  operations  correctly,  but  may  have  misinterpreted  the  mean- 
ing of  the  problem.  In  that  case  some  credit  may  properly  be 
given  for  the  correct  operation.  In  general,  however,  papers  in 
arithmetic  should  be  marked,  as  they  are  in  business,  largely  by 
the  accuracy  of  the  result.  If  the  result  is  wrong,  the  paper  is 
wrong.  The  converse  of  this  statement  is  not  true,  for  the  result 
may  be  right,  and  yet  the  paper  may  be  justly  criticised  for  its 
slovenly  appearance  and  the  inaccuracy  of  the  forms  used. 
Where  a  time  limit  has  been  set,  and  a  class  has  been  given  twenty 
minutes  to  solve  as  many  problems  as  possible,  teachers  must  use 
their  judgment  as  to  marking  pupils  who  are  naturally  slow.  If 
their  work  is  accurate,  and  they  have  done  a  reasonable  number 
of  examples,  they  should  receive  commendation. 
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X.     Children's  Analyses 

The  questions  of  mental  and  written  arithmetic  lead  naturally 
to  that  of  the  analyses  to  be  expected  on  the  part  of  children. 
What  is  their  object,  what  should  be  their  nature?  How  exten- 
sive! v  should  they  be  required? 

As  to  the  first,  the  only  defensible  object  would  seem  to  be 
thai  th rough  these  analyses  a  child  makes  it  clear  that  he  under- 
stands a  particular  problem  or  operation.  That  he  acquires  a 
habit  of  formal  statement  that  is  helpful  in  other  lines  of  work, 
or  that  his  memory  is  strengthened  by  learning  set  forms  of 
analysis,  has  been  too  often  disproved  to  require  argument.  To 
the  extent  that  his  analysis  is  really  an  explanation  of  his  process 
there  is  an  unquestionable  advantage,  since  it  enables  a  teacher 
to  commend  or  improve  the  pupil's  work.  But  how  often  is  this 
the  case  ?  Indeed,  how  often  should  it  be  expected  to  be  the  case  ? 
Is  it  not  the  general  experience  that  pupils  too  often  memorize 
their  analyses,  and  that  teachers  commend  glib  repetitions  of  their 
own  words  or  those  of  the  text-book,  the  matter  being  so  imper- 
fectly comprehended  by  the  child  that  he  is  able  to  bear  no 
questioning? 

To  take  a  concrete  case,  we  occasionally  hear  some  teacher 
say  that  not  a  child  in  the  class  can  explain  why,  in  dividing  by  a 
fraction,  he  inverts  the  divisor  and  multiplies.  But  why  should 
he  explain  it?  And  if  he  does,  will  he  do  any  more  than  repeat 
in  a  perfunctory  way  the  analysis  he  learned  from  the  book  or 
the  teacher?  It  took  the  world  thousands  and  thousands  of 
years  to  learn  this  process.  It  was  a  thousand  years  after  Euclid 
made  his  great  geometry  before  it  was  used,  and  nearly  another 
thousand  years  elapsed  before  it  appeared  in  a  printed  book. 
This  means  that  maturity  of  mind  was  required  to  develop  such 
a  process,  and  still  greater  maturity  was  needed  to  embody  it  in 
a  text-book. 

Bui  dors  this  mean  that  no  explanations  are  to  be  given  or 
required?  By  no  means.  A  child  should  know  this  process  of 
dividing,  and  he  should  learn  it  by  a  teacher's  questioning;  he 
should  thereby  know  that  it  is  reasonable,  and  he  should  feel  that 
for  the  time  he  understands  why  he  proceeds  in  this  manner. 
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For  that  occasion  he  may  be  questioned  as  to  all  this,  but  that  he 
should  long  remember  the  "why"  of  it  all,  or  that  he  should  be 
able  at  any  time  that  some  teacher  or  supervisor  thinks  fit  to  give 
a  lucid  explanation  of  such  a  mature  process  is  as  unnatural  as  it 
is  unscientific. 

So  it  is  with  the  fundamental  operations  in  general.  There 
is  no  good  reason  why  a  child  should  remember  for  any  consid- 
erable time  an  explanation  for  multiplying  one  integer  by  an- 
other; it  is  sufficient  that  he  learned  the  operation  as  a  rational 
one,  and  that  he  can  perform  it  quickly  and  accurately  as  we  can 
or  as  any  business  man  does.  If  he  does  give  an  explanation  it 
will  usually  be  found  to  be  merely  a  parrot-like  repetition  of  the 
teacher's  or  the  text-book's  words,  without  any  apparent  mental 
content. 

In  the  matter  of  the  applied  problems  the  case  is  different. 
So  long  as  a  pupil  does  not  blindly  recite  formal  analyses,  there 
may  be  a  good  deal  of  value  in  his  explanations.  If  allowed  to 
state  his  reasons  in  his  own  language,  with  limitations  as  to  toler- 
able English,  he  may  acquire  a  habit  of  succinct  and  logical  state- 
ment that  will  help  him  in  many  other  lines  of  expression.  This 
affords,  moreover,  a  very  good  opportunity  for  the  teacher's  com- 
mendation and  advice, — criticism  in  the  best  sense  of  the  term, 
the  word  too  often  being  employed  to  signify  mere  fault-finding. 

My  colleague,  Professor  Suzzallo,  has  properly  called  atten- 
tion1 to  the  fact  that  the  problem  of  teaching  children  to  reason 
in  arithmetic  is  twofold:  (1)  "It  is  a  matter  of  the  ability  to  use 
language;  (2)  It  is  a  matter  of  good  thinking."  The  former 
has  been  confused  with  the  latter  by  most  teachers,  it  being  felt 
that  if  the  child  repeated  the  book  language  of  reasoning  he  was 
satisfying  the  demand  for  honest  thinking.  Genuine  training 
in  reasoning  is  not  this,  however ;  it  is  a  carefully  thought  out 
process,  beginning  with  problems  involving  only  a  single  step, 
and  leading  gradually  to  those  involving  two  steps.2  This  is  the 
limit  of  primary  work,  problems  involving  three  steps  being  rather 
matters  for  the  intermediate  grades. 

1  Reasoning  in  Primary  arithmetic,  in  California  Education,  June,  1906. 
3  The  "one-step  reasoning"  and  "two-step  reasoning"  so  carefully  de- 
scribed by  Professor  Suzzallo. 
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In  conclusion  it  may  therefore  be  said  that  set  forms  of 
analysis  seem  to  be  rather  more  harmful  than  helpful  to  children, 
but  that  explanations  in  their  own  language  may  be  the  means  of 
acquiring  valuable  habits  and  of  offering  to  the  teacher  the  oppor- 
tunity for  helpful  suggestions.  To  acquire  this  power  the  child 
must  be  initiated  gradually,  first  in  simple  examples  in  one-step 

soning,  and  second  in  two-step  reasoning. 

XL     Interest  and  Effort 

There  has  of  late  years  been  a  tendency  throughout  the  coun- 
try  to  make  arithmetic,  as  other  subjects,  more  interesting  to 
children.  What  the  real  motive  was  it  is  hard  to  say,  since  it  was 
probably  somewhat  subconscious.  Such  statistical  information 
as  we  have  shows  arithmetic  always  to  have  been  looked  upon  by 
children  as  one  of  the  most  interesting  subjects  of  the  course,  so 
that  the  reason  was  not  that  it  was  relatively  a  dull  study.  Pos- 
sibly the  desire  was  that  the  work  of  the  teacher  should  become 
easier  through  increased  interest  on  the  part  of  the  pupils.  But 
whatever  the  reason  it  cannot  be  questioned  that,  other  things 
being  always  kept  equal,  there  is  a  great  gain  in  increasing  the 
interest  in  any  kind  of  work. 

There  is,  however,  a  general  danger  accompanying  this  effort 
to    increase   interest.     If    this    increase   means    that   the   subject 

1  become  anemic,  if  it  is  not  to  require  the  same  serious  effort 
to  master  it  as  heretofore,  then  it  loses  a  considerable  part  of  the 
value  that  has  generally  been  assigned  to  it.  Moreover,  through 
this  same  cause  it  loses  a  considerable  part  of  the  very  interest 
that  was  expected  to  be  fostered.  Boys  and  girls  do  not  like  to 
wrestle  with  infants  or  with  infantile  subjects,  and  unless  a  study 
is  suitably  graded  as  to  difficulty  it  will  appeal  in  vain  to  the 
interest,  the  vigorous  attack,  and  the  responsive  mental  effort  of 
the  pupils. 

Our  lesson,  therefore,  is  that  we  should  do  all  in  our  power 
to  make  arithmetic  interesting  and  even  attractive  to  the  children, 
but  that  we  must  not  hope  to  attain  this  result  by  offering  a  sickly 
bstitute  for  the  vigorous  subject  that  has  come  down  to  us. 

How  can  we  accomplish  this  result?  The  reply  has  already 
:  made  so  far  as  the  problems  go.     They  must  be  real  if  they 
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pretend  to  be  so,  they  must  relate  when  possible  to  the  child's 
daily  environment,  and  they  must  reveal  the  life  of  America  to-day 
in  such  a  way  as  to  be  broadly  informational  as  well  as  math- 
ematical. This  can  be  accomplished  with  no  less  demand  for 
mental  power  than  was  required  by  the  obsolete  problems  of  our 
old-style  books.  There  are,  however,  various  other  channels 
through  which  we  may  pass  to  reach  the  required  end.  For 
example,  there  are  the  number  games  for  children  of  the  primary 
grades,  games  that  have  an  interest  that  pleasantly  conceals  the 
mental  effort  required,  as  tennis  does  the  muscular  effort,  but 
that  accomplish  the  result  efficiently.  Then  there  are  the  prob- 
lems of  heroic  effort,  then  of  mechanical  effort,  then  of  simple 
building,  and  later  of  our  national  resources.  These  resources, 
correlating  as  they  do  with  geography,  concern  our  supply  of 
food,  and  clothing,  and  home  comforts ;  they  touch  our  mines, 
our  farms,  our  transportation,  and  the  great  industries  of  our 
people.  The  interest  in  such  topics  is  incomparably  greater  than 
that  in  equation  of  payments,  or  most  problems  in  compound 
proportion,  or  examples  in  the  Vermont  Rule  of  Partial  Payments 
(a  subject  that,  however,  naturally  has  its  place  in  the  curriculum 
of  that  state).  On  the  other  hand  the  effort  may  be  just  as  great 
as  we  wish  to  make  it.  It  is  only  a  matter  of  complicating  the 
problem  sufficiently,  and  using  numbers  and  combinations  of 
proper  difficulty,  to  make  a  modern  problem  about  the  coal  in- 
dustry of  Pennsylvania,  or  the  silver  output  of  Colorado,  as  hard 
as  any  example  in  the  arithmetics  of  fifty  years  ago. 

We  have,  therefore,  the  following  points  that  seem  fair  con- 
clusions :  ( 1 )  It  is  possible  to  bring  our  arithmetic  work  to  a 
higher  plane  of  interest,  through  the  game  element  and  the  appli- 
cations:  (2)  it  is  possible,  with  this,  to  keep  the  plane  of  effort 
as  high  as  we  wish;  (3)  with  the  increased  interest  must  neces- 
sarily come  an  increase  of  power  that  is  vital  to  the  improvement 
of  our  education. 

XII.     Improvements  in  the  Technique  of  Arithmetic 

Nothing  new  goes  into  arithmetic  without  a  protest,  and  so  for 
what  goes  out.  Nevertheless  there  has  been  an  evolution  here  as 
everywhere  else,  and  this  evolution  has  made  for  the  betterment 
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of  the  subject.  To  take  a  concrete  illustration,  the  first  printed 
arithmetics  had  no  symbols  of  operation.  What  we  would  write 
as  "4>  5"  was  then  written  "4  times  5,"  with  the  natural 
variation  of  the  word  "times"  according  to  the  language  employed. 
I,  was  half  a  century  later,  and  after  the  symbols  +  and  — 
were  invented,  that  =  was  suggested,  and  some  eighty  years 
after  that  before  X  was  used,  and  a  long  time  after  that  before 
1  appeared  for  division.  It  was  several  generations  after  these 
were  first  used  before  they  came  into  our  school  arithmetics  for 
the  purposes  that  we  use  them  to-day,  and  always  with  strong 
est  on  the  part  of  those  who  wish  to  "let  well  enough  alone." 
It  v.  rued  that  "4  X  5"  was  more  abstract  than  "4  times  5," 

that  it  was  hard  because  of  the  symbolism,  and  that  it  took  arith- 
metic  from  the  written  language  and  the  customs  of  the  common 
people  for  whom  it  was  of  greatest  use.     Invented  for  algebra, 
the  conservatives  said  that  all  the  symbols  ought  to  remain  there 
and  not  seek  to  enter  the  field  of  arithmetic.     This  struggle  of 
symbolism  seems  strange  to  us  to-day,  when  a  child  in  the  first 
grade  learns  at  least  half  a  dozen  signs  of  operation  and  relation, 
and  few  would  be  found  to  advocate  going  back  to  the  old  cus- 
tom.    We  are,  however,  face  to  face  with  similar  questions  and 
many  of  the  very  ones  who  would  argue  to  keep  -7-   (a  symbol 
practically  unknown  save  in  England  and  America,  strange  as 
this  may  seem),  are  the  ones  who  protest  most  vehemently  against 
letting  x  stand  for  a  phrase  that  is  too  long  to  write  conveniently. 
But  the  question  is  the  same.     If  we  use  ~  as  a  short-hand  way 
of  writing  "divided  by,"  why  should  we  not  use  x  as  a  short- 
hand way  of  writing  "what  the  horse  cost,"  or  "the  amount  due 
the  first  man,"  or  any  other  phrase  representing  a  quantity  to  be 
sought,    an    "unknown   quantity"?     Here,   then,   is   one    of    the 
improvements  suggested  by  algebra  to  assist  us  in  reasoning  out 
the  solution  of  an  arithmetical  problem.     That  "i.io.r  —  $3300, 
therefore  x  =  $3000"  is  algebra  instead  of  arithmetic,  is  no  more 
true  than  that  "4  X  5"  is  algebra  while  "4  times  5"  is  arithmetic. 
The  symbol  X  was  used  only  in  algebra  instead  of  arithmetic  for 
a  century  .  as  x  was  for  over  a  century  longer,  but  the  em- 

ployment  of  each  to  assist  in  arithmetic  does  not  make  "a  solution 
1>\   algebra."     This  illustration  is  brought  forward  as  one  of  the 
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most  prominent  at  the  present  time.  It  is  impressed  upon  me  by 
numerous  letters  asking  for  "a  solution  by  arithmetic  instead  of 
by  algebra"  for  some  little  problem  that  is  made  clearer  by  the  use 
of  a  single  symbol  in  place  of  a  phrase  like  "the  number  of 
bushels,"  or  "the  cost  of  the  farm."  Teachers  should  realize  that 
they  hereby  show  an  ignorance  that  is  hardly  pardonable  at  the 
present  time,  and  that  such  improvements  in  symbolism  are  a  part 
of  the  natural  development  of  the  subject. 

Of  course  there  is  the  danger  of  overdoing  all  this.     This  has 
often  been  seen,  and  is  apparent  to-day.    For  example,  it  is  better 
to  train  a  child's  eye  to  see  that  4  and  5  are  9,  by 
putting  the  symbols  in  the  form  here  given,  the  form  4 

in  which  he  will  usually  meet  them  in  computation,  5 

than  to  train  it  with  the  symbolism  4-1-5  =  9,  which  ~ 
he  rarely  sees  in  practical  work.  On  the  other  hand, 
to  neglect  the  latter  entirely  is  to  unfit  him  for  reading  any  save 
the  simplest  mathematics,  and  for  expressing  his  solutions  in  the 
condensed  step-form  necessary  to  allow  the  eye  quickly  to  grasp 
the  reasoning.  So  with  a  symbol  like  x;  we  may  use  it  where 
there  is  not  only  no  advantage  in  doing  so,  but  a  positive  disad- 
vantage. It  is  the  part  of  the  text-book  and  the  teacher  to  sug- 
gest to  the  pupil  the  problems  in  which  it  should  be  employed, 
and  to  furnish  a  reasonable  amount  of  exercise  in  the  subject. 

To  consider  a  still  more  definite  illustration,  take  this  problem : 
If  some  goods  are  sold  at  a  profit  of  12^%  for  $1,012.50,  what 
did  they  cost?  Here  we  have  several  possible  lines  of  attack, 
among  which  are  the  following,  (1)  If  there  was  a  gain  of  12^  % 
they  must  have  been  sold  for  112^%  of  their  cost.  (But  where 
did  that  100  come  from?)     And  since  $1012^  is  112}^%  of  the 

cost,  1%  of  the  cost  is  -  — —.   (But  how  are  we  to  read  such  a 

112^2 

fraction?)  of  $1,012^,  and  100%  (But  why  do  we  wish  100%  ?) 
is  100  times  this.  Such  an  explanation,  while  it  could  be  learned 
and  recited,  would  be  subject  to  questions  like  those  inclosed  in 
the  parentheses,  and  really  would  have  very  little  reasoning  in  it. 
(2)  Let  100%  stand  for  the  cost.  (But  why  100%  instead 
of  200%  or  50%  or  some  other  number?)  Then  100%  -f-  i2y2% 
will  stand  for  the  selling  price.     If  112^%  =$i,oi2l/2  (But  an 
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abstract  number,  1.12^2,  cannot  equal  a  concrete  number, 
Si. ..i_",  |  then  1%  =  $1,012^  -M 12^  (Why?  Why  not  multi- 
ply? Why  not  divide  by  U2>4%  instead  of  112^?),  and  100% 
(Why  n"t  find  500%?)=  100  times  as  much,  or  $900.  This 
analysis  is  quite  as  superficial  and  unsatisfactory  as  the  first. 

(3)  Let  1  —  the  cost.  (But  why  not  let  2  equal  the  cost? 
and  why  take  1  instead  of  100%  ?)  The  rest  of  this  solution 
might  follow  the  lines  of  (1)  or  (2),  and  in  that  case  it  would  be 
equally  unsatisfactory.  Like  (2),  it  is  a  relic  of  the  old  and  long- 
since  forgotten  method  of  "False  Position,"  the  discarding  of 
which  caused  so  many  conservative  teachers  to  feel  that  arith- 
metic was  losing  its  mental  discipline.  So  it  would  be  possible 
to  give  a  number  of  other  plans  of  attack,  some  better  than  the 
above,  and  some  much  worse.  Consider,  however,  a  single  other 
plan. 

(4)  Let  c  =  the  cost,  a  very  natural  thing  to  do  since  it  is 
the  initial  letter.     Then  the  selling  price  is  c  -\-  .I2x/2c. 

But  c  -f-  .i2l/2c  =  i.i2y2c,  and  therefore  i.i2I/2c  =  $1012.50. 
Dividing  equals  by  i.i2l/2,  c  =  $900. 

Xow  we  are  not  troubled  here  about  any  100%,  or  1%,  or 

letting  1  equal  something  that  it  cannot  equal.     As  soon  as  we 

think  of  12^%  as  the  same  as  0.12^,  and  know  that  c  -f-  .i2y2c 

:  \.\2l/2c,  just  as  c  +  y2c  =  iy2c,  the  case  is  exceedingly  simple. 

Here,  then,  is  one  of  the  places  in  which  the  technique  of 
arithmetic  has  been  greatly  improved  by  the  introduction  of  an 
easy  symbol  from  algebra,  as  it  was  years  ago  improved  by  the 
introduction  of  the  symbols  of  operation.  No  teacher  who  has 
ever  seriously  tried  to  use  this  symbol  has  ever  willingly 
abandoned  it. 

What  has  been  said  for  the  symbol  x  might  be  said  for  other 

symbols  if  we  needed  them.     It  is  of  no  particular  consequence 

that  we  use  4''  instead  of  V4  in  arithmetic,  because  we  do  not 

make  much  use  of  square  root  in  arithmetic,  but  if  we  did  the 

lore  modern  symbol  would  deserve  a  place  for  its  influence  in 

•  work,  and  the  same  may  be  said  of  the  negative  number,  the 
nthesis,  and  other  signs  of  algebra. 

<  tatside  of  symbolism,  however,  there  are  certain  improve- 
ments in  technique  that  demand  our  consideration.     One  relates 
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to  subtraction,  and  in  order  to  have  it  satisfactorily  understood 
it  becomes  necessary  first  to  speak  of  it  historically.  There  have 
been  several  successful  plans  for  teaching  subtraction. 

( 1 )  The  complementary  method.    Instead  of  taking  8  from  13 
we  may  add  10  —  8  to   13  and  then  drop  10. 

This  depends  on  the  relation   13  —  8=13-)-  .         ^ 

(10  —  8) — 10,  and  since  10  —  8  is  called  the  g  2 

complement  of  8   (to  the  number  10),  this  is         —         — 
known  as  the  complementary  method.  It  is  very  5  5 

old,  appearing  in  a  famous  Hindu  work  of  the 
12th  century,  in  the  first  printed  arithmetic  (1478),  and  in  numer- 
ous other  text-books.     In   a  case  like  452  —  348  the  operation 
would  be  as  follows :  2  +  2  =  4;  since  10  must  be 
-2         dropped,  we  may  add  1  to  the  4  instead ;  then  5  —  5 
348         =  °>  and  4  —  3  =  1.  That  is,  the  complementary  idea 

need  be  used  only  when  the  minuend  is  less  than  the 

io4         subtrahend.     This  example  is  actually  taken  from  the 

first   printed   arithmetic.     The  plan  is  the   same   as 

the  one  used  in  Pike's  famous  American  arithmetic  a  century  ago, 

and  some  teachers  still  employ  it.     It  is  essentially  the  one  used 

when  we  employ  co-logarithms  in  trigonometry. 

(2)  The  borrowing  and  repaying  plan,  a  name  that  we  may 
use  for  want  of  a  better  one.     This  may  be  illus- 
trated  by   the    annexed    example,    taken    from   the         6?ca 
first      great     business      arithmetic     ever     printed         2978 
(Borghi's,  of  1484).     The  operation  is  as  follows:         

8  from  14,  6;  8  from  15,  7;  10  from  13,  3;  3  from         337& 
6,  3.     This  was  the  plan  advocated  most  often  by 
the  early  printed  arithmetics,  and  the  expression  "to  borrow"  was 
a  common  one.     It  was  known  to  the  early  Hindu  arithmeticians 
and  in  Constantinople  before  the  invention  of  printing. 

(3)  Simple  borrowing, — to  continue  to  use  this  old  English 

expression.     In   this  method   the   computer   says,   "7 

from  12,  5;  2  from  3,  1."     This  is  probably  the  most 

27         common  plan  in  use  to-day,  and  it  has  much  to  com- 

—         mend   it.     It   has   a   long   history,   appearing   in   the 

lS         oldest  known  manuscript  on  arithmetic  in  English,  in 

Spain   in  the    13th   century,   in   Italy   in  the    Middle 


30 


Teachers  College  Record  [30 


,  and  in  [ndia  still  earlier.     It  has  not,  however,  been  nearly 
popular  as  the  second  plan,  although  more  generally  used  in 
our  country  to-day. 

4.  The  left-to-right  method,  a  plan  that  has  had  a  long  history 
in  which  many  prominent  advocates  have  appeared.  It  is  more 
adapted  to  the  needs  of  a  professional  computer,  however,  than 
to  those  of  the  average  citizen,  and  may  therefore  be  dismissed 
with  this  mere  mention. 

(5)   The  "making  change"  or  "Austrian"  method,   a  vague 
way  of  naming  several  related  plans.     The  efforts  made  to  adopt 
it  in  the  Austrian  schools,  and  the  consequent  notice  taken  of  it 
in  Germany,  have  been  the  cause  of  its  most  inappropriate  geo- 
graphical name.     As  a  definite  method  of  subtraction 
it  is  not  as  old  as  the  others,  although  it  appears  in 
g         the  1 6th  century  in  Italy  and  has  had  occasional  prom- 
inent advocates    since.     It   consists    in   finding   what 
9        number  must  be  added  to  the  subtrahend  to  make  the 
minuend.     Thus    in    thinking   of    17 —  8    we    think: 
"8  and  9  are  17,"  writing  down  the  9.     If  the  numbers  are  longer 
we   may   proceed  in  either  of  two  ways,  as  in  the 
annexed  example.     Here  we  may  say:  "8  and  5  are  423 

[354  and  7  are  1 1 ;  1  and  2  are  3."     Or  we  may  x48 

say :  "8  and  5  are  13  ;  5  and  7  are  12 ;  2  and  2  are  4."  2y 

Of   these   two,   one    is    as    easily   explained    as    the 
other.     The    first    might    naturally    be    approached    from    this 
arrangement: 

1  23  =  400  -f  20  +  3  =  300  +  1 10  +  13 

1  ,S  ~  I0Q  +  4°  +  8  —  I0°  +    4°  +    8 

200+    70+5 
The  arrangement  for  the  second  would  be  as  follows: 

423  =  400  +  20  +  3 
148  =100  +  40  +  8 

Since  the  difference  will  be  the  same  if  we  add  the  same  number 
to  both  minuend  and  subtrahend,  we  will  add  10  to  each,  and 
then  100  to  each,  giving  the  following: 

400  +  120  +  13 
200+  50+  8 
200+  70+  5 
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Since  the  explanations  are  about  equal  in  difficulty,  we  may 
consider  the  sole  question  of  rapidity  in  practical  use,  both  as  to 
the  method  in  general  and  as  to  these  two  sub-methods  in 
particular. 

Is  the  general  plan  the  best  one?  On  the  side  of  advantages 
we  have:  (1)  It  is  the  common  method  of  making  change.  If  I 
owe  $7.65  and  pay  $10  the  merchant  finds  the  change  and  I 
verify  his  work  by  saying:  "65c.  and  5c.  are  70c,  and  30c.  more 
makes  $1,  and  $2  more  makes  $10."  That  is,  we  find  the  differ- 
ence by  adding.  This  is  familiar  in  all  business  and  in  the  school, 
and  will  remain  so.  It  is,  therefore,  a  natural  plan  to  use  in  all 
subtraction.  (2)  It.  avoids  the  necessity  for  learning  a  separate 
subtraction  table.  Everything  is  referred  at  once  to  the  addition 
table,  a  table  that  unfortunately  is  not  at  present  known  any  too 
well.  There  is,  therefore,  an  economy  of  time  and  an  increased 
efficiency  in  the  very  important  subject  of  addition.  (3)  The 
facts  of  addition  being  used  so  much  more  often  than  those  of 
subtraction,  there  is  naturally  an  increase  in  speed  and  certainty 
when  we  employ  the  addition  instead  of  the  subtraction  table. 

On  the  other  side,  it  is  not  desirable  to  change  the  customs  of 
the  people  unless  there  is  a  decided  gain  by  so  doing.  Parents 
who  have  been  brought  up  on  one  plan,  and  who  help  their  chil- 
dren more  or  less  in  their  lessons,  do  not  easily  adapt  themselves 
to  a  new  one,  and  the  result  is  a  confusion  in  the  child's  mind 
that  is  most  unfortunate.  The  fair  question,  therefore,  is,  Is  it 
worth  the  while  to  use  the  better  method? 

If  we  had  a  standard  method  known  by  all,  this  argument 
would  have  much  weight,  but  we  have  at  least  three  rather  com- 
mon ones,  with  several  variations,  already  in  use  in  this  country. 
There  is,  therefore,  bound  to  be  more  or  less  confusion.  The 
only  thing  for  the  school  to  do,  then,  is  to  teach  the  method  that 
will  prove  in  the  long  run  to  be  the  most  rapid  and  accurate,  and 
this  seems  a  priori  to  be  the  "Austrian,"  although  a  scientific 
investigation  of  the  matter,  on  sufficient  data,  is  desirable.  And 
of  the  two  or  three  sub-methods,  the  second  one  described  on 
page  30  seems  without  doubt  the  better. 

The  question  is,  it  should  be  repeated,  not  one  of  explanation, 
since  any  one  of  the  methods  is  easily  explained.     It  is  purely 
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one  of  practical  utility,  in  which  the  teacher  should  divorce  him- 
self of  all  prejudice  in  favor  of  the  method  which  was  taught  to 
him  and  with  which  he  is  most  familiar, — a  somewhat  difficult 
thing  to  do  in  a  discussion  of  this  kind.  It  should  also  be  re- 
marked that  it  is  doubtful  policy  to  attempt  to  change  a  method 
that  a  child  already  knows  and  handles  easily,  inasmuch  as  the 
difference  in  value  is  not  great  enough  to  warrant  this  course. 
For  beginners,  however,  the  plan  suggested  is  probably  the  best. 
These  two  matters  of  improvement  in  technique  have  been 
mentioned,  not  as  so  important  in  themselves,  but  as  types  of 
various  changes  that  are  worthy  of  sympathetic  consideration. 
The  placing  of  the  quotient  over  the  dividend  in  long  division, 
instead  of  at  the  right  as  was  formerly  done,  so  as  to  make  more 
clear  the  position  of  the  decimal  point;  the  multiplying  of  both 
dividend  and  divisor,  in  the  division  of  decimals,  by  such  a  power 
of  10  as  shall  make  the  divisor  an  integer,  thus  avoiding  the  old 
difficulty  of  determining  the  number  of  integral  places  in  the 
quotient;  the  giving  of  the  full  form  of  an  operation  before  the 
abridged  one,  in  explaining  the  process ;  the  writing  of  ratios  in 
the  familiar  form  of  fractions  in  the  first  steps  in  proportion ;  the 
putting  of  the  unknown  quantity  first  instead  of  last  in  writing  a 
proportion  and  the  using  of  x  to  represent  this  quantity, — these 
are  some  of  the  other  improvements  in  technique  that  are  getting 
into  our  books  in  these  days  and  that  should  command  our  inter- 
To  make  these  more  clear,  the  space  not  allowing  of  elabor- 
ate discussion,  an  example  of  each  is  here  given.  Thus  in  long 
division  it  is  better  to  use  the  first  of  these  forms  than  the  second: 

14-24 
72)1025.28  72)1025.28(14.24 

72 

305  305 

288 

'/"-'  172 

H4_  144 

^88 
288 
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Similarly,  the  first  of  these  forms  is  better  than  the  second,  the 
problem  being  to  divide  102.528  by  0.72: 

1424 
72)10252.8  0.72)102.528(142.4 

72  72 


305  305 

288  288 


172  172 

144  144 


288  288 

288  288 


In  the  initial  explanation,  the  first  of  the  following-  forms  is  better 
than  the  second,  and  no  good  teacher  need  worry  that  the  pupil 
will  follow  it  after  he  sees  the  shorter  process : 

1424  1424 

72)102528  72)102528 

72000  =  1000  X  72  72 


30528  305 

28800  =    400  X  72  288 


1728  172 

1440  =     20  X  72  144 


288  288 

288  =       4  X  72  288 


1424  x  72 

In  introducing  the  idea  of  proportion  it  is  better  to  begin  with 
known  symbols,  so  as  not  to  confuse  the  pupil  too  much.  Thus 
the  first  of  these  forms  is  better  than  the  second  in  the  early 
stages : 

x      39 

—  =  —  9i:39"7:  (?) 

7       9i 
Indeed  it  is  always  better  to  use  =  than  : :,  and  the  latter  is  now 
happily  passing  into  oblivion  in  this  country. 
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There  arc  several  more  important  questions  for  the  future,  in 
relation  to  the  technique  of  computation,  but  these  can  be  men- 
tioned only  briefly.  The  first  relates  to  limits  of  accuracy  in  re- 
sults. Thi>  does  not  mean  that  the  work  may  be  inaccurate,  but 
thai  if  we  know  the  circumference  of  a  circle  only  to  two  decimal 
places  we  cannot  from  that  find  the  diameter  to  three  or  more 
decimal  places.  We  express  this  by  saying  that  the  result  cannot 
be  more  accurate  than  the  data.  Suppose,  for  example,  we  have 
made  several  measurements  of  the  circumference  of  a  steel  shaft, 
and  their  average  is  7.57  in.;  it  is  evidently  useless  in  dividing 
this  by  3.1416  to  carry  the  result  beyond  two  decimal  places. 
Required,  therefore,  to  divide  so  as  to  avoid  unnecessary  work. 
This  is  accomplished  by  what  is  known  as  contracted  division, 

thus : 

2.41 

3.1416)7.57 

628 


1  29 
125 


4 
3 


Now  how  much  of  this  kind  of  work  are  the  schools  called  upon 
to  teach?  It  is  certainly  not  a  thing  that  many  people  will  need 
to  know,  and,  therefore,  it  is  properly  omitted  from  most  text- 
books to-day.  In  some  localities,  however,  it  might  very  properly 
be  taught,  and  when  our  classes  in  physics  require  the  mathe- 
matics that  they  might  properly  demand,  it  may  become  necessary 
to  teach  contracted  multiplication  and  division  in  the  schools. 

Another  topic  is  logarithms.  In  all  engineering  computations 
this  labor-saving  device  is  used,  and  the  subject  is  easily  taught. 
What  shall  we  do  with  it  in  arithmetic?  So  far  as  grade  work 
is  concerned  there  is  nothing  to  be  done  at  present,  because  the 
demand  is  not  great.  But  we  can  hardly  say  what  the  future  may 
bring  forth,  and  their  use  may  become  much  more  common  than 
we  think  if  the  teachers  of  physics  and  the  advocates  of  more 
mathematics  in  manual  training  stir  up  the  question  of  greater 
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facility  in  practical  calculation.  In  the  same  way  we  may  yet  see 
the  slide  rule  (a  simple  instrument  for  computing  by  machinery) 
find  a  place  in  business  or  technical  courses  in  the  grades  of  the 
elementary  school.  At  present  our  duty  points  to  a  teacher's 
knowledge  of  all  these  matters  of  technique,  and  a  sympathetic 
awaiting  of  the  time  when  some  or  all  may  demand  more  serious 
attention  on  the  part  of  the  school. 

XIII.     Review 

Without  taking  up  the  important  but  rather  axiomatic  question 
of  reviews  from  time  to  time,  it  seems  proper  to  mention  one 
phase  of  the  matter  that  is  too  frequently  forgotten.  Any  one 
who  has  ever  had  much  to  do  with  the  supervision  of  the  grade 
work  in  arithmetic  is  struck  by  the  general  complaint  that  chil- 
dren are  never  prepared  to  enter  any  particular  grade.  Every 
teacher  seems  to  feel  that  the  preceding  teacher  has  imposed  a 
poorly  equipped  lot  of  children  upon  her  own  grade  and  that  her 
problem  is  therefore  hopeless.  Now  if  this  were  only  an  occa- 
sional complaint  the  supervisor  might  well  be  worried,  but  he  soon 
recognizes  it  as  part  of  the  tradition  of  the  school,  and  pays  little 
attention  to  it  accordingly.  What  does  it  mean,  however,  and 
how  should  we  remedy  the  evil  if  evil  there  be? 

If  any  teacher  will  himself  learn,  let  us  say,  the  logarithms  of 
the  first  fifty  integers,  between  September  and  February,  how 
many  will  he  know  in  June?  And  if  he  knows  them  all  in  June 
how  many  will  he  remember  at  the  end  of  the  summer  vacation? 
And  how  will  he  feel,  say  about  September  15,  if  some  one  sud- 
denly asks  him  to  give  the  logarithm  of  37  to  six  decimal  places, 
telling  him,  if  he  fails,  that  he  must  have  been  pretty  poorly  taught 
the  year  before?  Now  this  is  a  fair  illustration  of  the  mental 
position  of  a  child  with  respect  to  the  multiplication  table  when 
he  enters  Grade  IV.  Psychologically  it  would  be  strange  if  he 
could  rapidly  and  accurately  give  every  product  demanded;  his 
brain  cells  have  clogged  up  or  got  disarranged  or  gone  through 
some  similar  transformation  during  his  nine  or  ten  weeks  of  care- 
less play.  What,  therefore,  is  the  teacher's  duty  ?  There  are  two 
things  to  do.  First,  at  the  close  of  each  school  year,  in  June, 
there  should  be  a  thorough  and  systematic  review  of  those  num- 
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ber  facts  and  operations  that  are  the  fundamental  features  of  the 
.r's  work.  The  teacher  ought  to  be  satisfied  that  each  child 
leaves  the  grade  with  such  a  mental  equipment  as  shall  afford  no 
1  liance  of  fair  criticism.  His  responsibility  then  ceases.  Sec- 
ond, and  even  more  important,  at  the  opening  of  each  school  year, 
in  September,  there  should  again  be  a  thorough  and  systematic 
r(  view  by  the  teacher  in  the  next  grade,  of  these  same  features. 
Bui  this  review  should  be  conducted  in  the  most  sympathetic 
spirit.  The  teacher  should  be  surprised  if  the  children  have  not 
forgotten  much  rather  than  if  they  have  failed  to  remember  the 
facts  perfectly.  He  should  think  of  his  own  fifty  logarithms,  for 
example,  and  the  review  should  be  patiently  and  helpfully  ex- 
tended until  the  children's  arithmetical  brain-cells  resume  their 
former  state.  After  this  has  been  done  in  the  spirit  mentioned, 
and  after  the  teacher  has  gone  into  the  next  higher  grade  for  a 
day  to  see  how  his  own  pupils  of  the  preceding  year  are  standing 
the  test,  then  he  may  be  justified  in  complaining,  but  not  before. 
It  need  hardly  be  mentioned  that  there  are  few  more  severe 
ts  of  the  ingenuity  and  patience  of  a  teacher  than  are  found  in 
these  reviews.  The  "edge  of  interest"  is  already  worn  off  in  any 
review,  and  it  requires  all  the  tact  a  teacher  possesses  to  main- 
tain the  enthusiasm  of  the  pupils  in  such  exercises.  The  result, 
however,  is  well  worth  the  effort,  and  the  school  system  that  car- 
ries out  the  plan  will  have  less  of  complaint  and  more  of  sympa- 
thetic cooperation  than  would  at  first  be  thought  possible. 

XIV.     Certain  Great  Principles  of  Teaching  Arithmetic 

Before  considering  the  curriculum  in  arithmetic  it  is  well  to 
devote  a  little  attention  to  certain  great  principles  that  teachers 
have  a-  a  whole  agreed  upon,  in  theory  if  not  in  practice.  Some 
of  these  have  already  been  discussed  in  this  article;  others  will 
ike  the  reader  as  rather  trite,  which  simply  means  that  they  are 
nerally  accepted;  and  others  will  not  appeal  to  all.  They  will, 
howe  found  to  be  suggestive  of  the  thought  of  leaders  at 

the  present  time,  and  they  may,  though  stated  dogmatically,  form 
the  profitable  discussions  by  teachers. 

Arithmetic  is  taught  both  for  its  usefulness  in  daily  life 
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and  for  the  training  that  it  gives  the  mind  in  reasoning,  in  habits 
of  application,  and  in  exactness  of  statement. 

2.  Most  of  the  mental  discipline  of  arithmetic  can  be  secured 
from  those  portions  that  may  be  called  practical,  and  therefore 
the  practical  side  of  arithmetic  may  safely  be  emphasized. 

3.  But  in  emphasizing  this  practical  side  we  need  to  offer  a 
large  amount  of  abstract  work  as  well  as  concrete  problems,  skill 
in  either  not  necessarily  signifying  skill  in  the  other. 

4.  In  the  concrete  problems,  whatever  pretends  to  be  genuine, 
to  represent  practical  questions  of  American  life,  should  be  so, 
all  obsolete  business  problems  being  replaced  by  modern  ques- 
tions. In  particular,  the  daily  industries  of  our  people  should  be 
drawn  upon  to  the  making  of  arithmetic  interesting,  informa- 
tional, practical. 

5.  The  topical  arrangement  of  the  curriculum  has  been  per- 
manently abandoned,  and  either  a  non-topical  arithmetic  should 
accordingly  be  used,  or  some  good  modern  topical  arithmetic 
should  be  adopted  and  selections  should  be  carefully  made  so  as 
to  offer  a  moderate  "spiral"  (''concentric-circle,"  "recurring 
topic")  arrangement  adapted  to  the  growing  powers  of  the  child. 

6.  No  extreme  of  "method"  should  be  adopted  by  any  teacher 
or  school,  but  the  best  of  every  "method"  should  be  known  as 
far  as  possible  to  all.  To  measure  everything  in  sight,  to  base 
all  arithmetic  on  sticks,  to  go  to  extremes  on  number  charts,  to 
put  all  the  time  on  mental  arithmetic,  to  have  all  written  work 
placed  in  steps,  to  get  into  any  narrow  rut  whatever, — this  is  to 
fail  of  the  best  teaching  and  to  narrow  the  horizon  of  the  children 
in  our  care.  A  good,  usable  text-book,  broad  in  its  purpose, 
modern  in  its  problems,  and  psychologically  arranged,  is  one  of 
the  best  balance-wheels  on  us  all,  and  we  should  depart  from  its 
sequence  and  methods  only  for  reasons  that  have  been  very  care- 
fully considered,  while  supplementing  its  good  features  by  all  the 
problems  with  local  color  that  we  can  find  time  to  use. 

7.  Mental  (oral)  arithmetic  should  play  a  part  in  every 
school  year,  to  the  end  that  children  should  have  not  only  an  eye 
training  for  numerical  relations,  but  also  an  ear  training  and  a 
tongue  training.  The  text-book  may  be  expected  to  furnish  a 
considerable  amount  of  the  abstract  work  in  this  line,  but  the  con- 
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crete  problems  may  well  be  correlated  with  local  life  and  with  the 
Other  work  of  the  class. 

8.  Children's  analyses  instead  of  being  memorized  should  be 
genuine  statements  of  the  reasons  that  prompt  them  to  their  solu- 

5.  As  to  problems,  the  analysis  should  proceed  gradually  from 
one-step  to  two-step  cases.  As  to  operations,  it  is  not  to  be  ex- 
pected  that  children  will  long  remember  the  reasons  involved;  they 
should  understand  the  process  when  presented  through  a  devel- 
opment by  a  series  of  simple  questions;  but  they  should  not  be 
expected  to  give  a  very  elaborate  explanation  of  a  topic  like  long 
division  after  the  process  is  once  understood. 

9.  Written  arithmetic  may  at  one  time  emphasize  the  rapid 
securing  of  results,  and  at  another  the  analysis  of  the  problem. 

h  are  important,  but  in  general  the  accurate  result,  rapidly 
secured,  is  the  great  desideratum.  To  say  that  a  child  ought  not 
to  work  merely  for  the  answer  is  a  well-sounding  epigram,  but 
if  it  is  interpreted  to  mean  that  he  may  work  in  a  slovenly  way, 
dawdling  over  his  problem,  and  getting  an  answer  that  is  absurd, 
no  amount  of  neatly  written  step-work  can  atone  for  his  mental 
laziness. 

10.  Arithmetic  should  be  as  interesting  as  any  other  subject 
in  school.  To  this  end  a  teacher  should  know  something  of  its 
interesting  story,  should  be  familiar  with  its  best  applications  to 
local  and  national  life,  should  know  how  to  treat  the  mental 
(oral)   exercises  in  a  sprightly  fashion,  and  should  have  a  fair 

:.  of  number  recreations. 

1  1.  The  improvements  in  the  technique  of  arithmetic,  includ- 
ing the  use  of  x  and  the  later  forms  of  operation,  should  be 
sympathetically  understood  by  teachers,  to  the  end  that  the  sub- 
ject may  not  stagnate  in  our  schools. 

i-\     It    is   a   matter   of  relatively   little   importance   that   we 

present   tractions,  we  will  say,  in  this  way  or  that,  by  sticks  or 

r  folding  or  clay  cubes  or  blocks;  but  it  is  a  matter  of  great 

rtance  that  we  present  the  subject  in  some  concrete  fashion, 

I  1  the  end  that  the  child  does  not  proceed  by  arbitrary  rules  but 

-  up  his  own  directions,  and  that  he  is  so  guided  that  these 

he  best  that  can  be  evolved  at  h^s  age.     What  has  been  rather 

pedantically  called  "heuristic  teaching,"  in  its  original  form  as 


39]  The  Teaching  of  Arithmetic  39 

old  as  Socrates  at  least,  should  always  be  in  the  teacher's  mind — 
to  lead  the  child  unconsciously  to  feel  that  he  is  the  discoverer, 
but  to  see  to  it  that  he  is  allowed  to  discover  and  to  fix  in  mind 
only  what  the  world  has  found  to  be  the  best.  The  carrying  out 
of  this  policy,  in  arithmetic  or  any  other  subject,  is  one  of  the 
essentials  of  good  teaching. 

These  are  a  few  of  the  larger  principles  that  should  guide  the 
teacher  of  arithmetic.  The  list  might  be  extended,  but  these 
suffice  to  show  the  spirit  in  which  the  subject  should  be  ap- 
proached. Minor  principles  will  appear  as  we  consider  the  work 
of  the  various  grades  or  school  year. 

XV.     General  Subjects  for  Experiment 

It  is  well,  before  leaving  this  general  discussion,  to  consider 
a  few  of  the  subjects  for  legitimate  experiment  in  the  teaching  of 
arithmetic,  that  might  occupy  the  attention  of  schools  like  those 
connected  with  Teachers  College. 

(1)  It  is  desirable  to  know  just  how  far  recreations  in  num- 
ber can  be  used  to  advantage  in  teaching  arithmetic.  Of  course 
we  have  such  games  as  bean  bag,  ring  toss,  and  sometimes  dom- 
inoes and  number  games  with  cards,  used  in  the  school  room. 
This,  however,  is  a  mere  beginning.  There  are  many  more  games 
that  are  usable  for  children.  For  example,  more  people  in  the 
history  of  this  world  have  learned  elementary  number  through 
dice  than  in  the  public  school,  and  this  is  only  one  of  several 
widely  used  number  games.  It  would  be  very  easy  to  go  to  a 
ridiculous  and  even  dangerous  extreme  in  this  matter,  and  a 
teacher  who  begins  to  work  upon  it  will  naturally  tend  to  do  this, 
and  will  need  a  balance  wheel  upon  his  endeavors.  Nevertheless 
the  work  has  never  yet  been  done  scientifically  and  it  ought  to  be 
undertaken.  This  is,  however,  only  a  small  part  of  the  problem. 
There  is  the  whole  field  of  mathematical  recreations  that  must 
sometime  be  examined  scientifically.  We  have  a  large  but  undi- 
gested literature  upon  the  subject,  and  no  one  has  ever  yet  studied 
it  from  the  standpoint  of  the  definite  needs  of  the  grades.  The 
result  of  such  a  study  ought  to  add  greatly  to  the  interest  in  arith- 
metic, without  going  to  any  ridiculous  and  impractical  extreme. 
Work  there  must  always  be  in  arithmetic,  and  it  ought  to  be  good 
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hard  work,  but  there  is  no  reason  why  we  should  not  let  pupils 
the  amusements  as  well  as  the  other  interesting  phases  of  the 

subj 

In  this  matter  of  the  play  element  the  following  brief  bibli- 
1  games  available  for  number  work  may  be  of  service. 
It  was  prepared  by  Miss  Julia  Martin,  one  of  our  graduate  stu- 
d<  nts,  in  connection  with  some  work  that  she  has  undertaken  here 
this  for   the    State   Department   of  Public   Instruction   of 

Michigan  : 

Johnson,  G.  E.,  Education  by  Plays  and  Games.  Pedagogical  S'emi- 
(Oct.  [894),  Vol.  III.  This  work  contains  a  list  of  five  hundred 
games  for  children. 

Johnson,  G.  E.,  Education  by  Plays  and  Games,  Ginn  and  Company. 
This  book  contains  a  suggestive  course  of  plays  and  games,  and  these 
games  are  correlated  with  the  regular  subjects  of  the  curriculum. 

Harper,  C.  A.,  One  Hundred  and  Fifty  Gymnastic  Games,  G.  H.  Ellis, 
Boston.    This  and  the  two  preceding  are  the  most  important. 

Grey,  Marion,  Two  Hundred  Indoor  and  Outdoor  Games,  Freidenker 
Publishing  Company.  Milwaukee. 

Newell,  W.  W.,  Games  and  Songs  of  American  Children.  Harper 
I  Brothers,  New  York. 

Kingsland,  Mrs.  Burton.  The  Book  of  Indoor  and  Outdoor  Games, 
Double  day,  Page  &  Co. 

Mi-s  Martin  has  found  that  the  following  are  types  of  games 
that  arc  useful  in  primary  work,  and  her  suggestions  as  to  their 
use  are  given  herewith  : 

(  i  )      Tin-  Game  of  Tag.     Every  child  in  the  room  is  given  a  number. 

the  leader.    He  gives  orally  any  number  below  a  number  that 

s  been  designated  by  the  teacher.     All  pupils  who  have  numbers  which 

t;!  the  given  number  must  change  seats.    They  may  be  tagged 

lile  running  or  if  they  fail  to  run. 

(2)     The  Game  of  "Simon  says  Thumbs  Up."     The  teacher  or  one  of 

'.[iils  may  act  as  leader.    The  whole  class  take  a  position  with  thumbs 

pupil  has  a  number.     The  leader  says  "Simon  says  15."     The 

;mm  tnd  5    (the  factors)   must  go  down.     "Simon  says 

thumbs  of  ->.  3,  4.  and  6  must  go  down.     Occasionally  the  leader 

ys  all  thumbs  up."     This  game  may  be  used  in  addition 

drill  work. 

The  Guessing  Game.     This  game  is  suitable  for  Grade  II.     The 

titers  for  each  pupil  and  the  teacher,  and  a 

':  a  pencil  for  each.     The  teacher  picks  up  a  handful  of 
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counters  and  says,  "How  many  counters  have  I?"  The  pupil  guesses,  and 
if  correct  he  gets  the  counters,  and  writes  the  number  on  a  slip  of  paper. 
If  he  fails  to  give  the  correct  number  he  must  give  the  teacher  the  differ- 
ence between  the  number  and  his  guess.  He  must  write  this  number  on 
the  paper.  At  the  close  of  the  game  the  pupils  add  the  gains  and  losses, 
and  check  their  work  by  the  counters  left. 

Miss  Martin  suggests  the  following  additional  list  as  valuable 
in  arithmetic  :  buzz ;  fizz ;  railroad  station ;  bean  bag ;  days  of  the 
week ;  hopscotch  ;  school  ball ;  bird  catcher ;  marbles. 

(2)  It  is  desirable  definitely  to  map  out  the  chief  interests  of 
children  from  grade  to  grade,  with  a  view  to  ascertaining  the  best 
field  for  applied  problems  from  year  to  year.  We  know  these 
interests  in  a  general  way,  and  we  know  the  child's  mind  well 
enough  to  judge  of  his  arithmetical  powers  from  year  to  year. 
But  we  do  not  yet  know  these  interests  in  the  exact  way  that  we 
should  know  them.  For  example,  when  is  the  game  element 
strongest?  When  does  the  interest  in  the  heroic  become  most 
pronounced,  and  is  the  period  the  same  for  boys  as  for  girls  so 
that  we  may  use  this  information  in  problem  work  in  a  mixed 
school?  When  does  the  interest  become  manifest  in  the  food 
supply  of  our  country?  When  in  the  clothing  supply?  When 
in  transportation?  When  in  the  mines?  When  in  manufactur- 
ing? When  in  commercial  life?  We  know  all  this  in  a  general 
way,  but  only  so, — not  exactly,  not  as  the  result  of  any  scientific 
investigation.  And  when  we  do  know  this  the  rational  applica- 
tions of  arithmetic  from  year  to  year  will  be  so  much  better  under- 
stood that  the  subject  will  have  an  interest  that  is  now  but  feebly 
developed,  and  a  value  that  we  at  present  appreciate  only  in  part. 

(3)  We  also  need  to  know,  statistically  if  possible,  the  result 
upon  a  group  of  children  of  emphasizing  the  abstract  problem ; 
upon  another  group  of  emphasizing  the  concrete ;  and  upon  a 
third  of  leaving  the  two  in  about  the  balance  that  experience  has 
dictated.  We  have  had  some  scientific  investigation  in  this  line, 
but  it  has  been  very  slight  and  it  is  therefore  not  conclusive. 
To  emphasize  the  concrete  would  be  to  diminish  the  number  of 
problems  very  greatly,  and  it  would  seem  to  give  less  exercise  in 
number  relations,  and  it  does  seem  to  give  less  satisfactory  re- 
sults.    On  the  other  hand  it  creates  more  interest  in  the  work, 
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thereby  increasing  the  power  of  impression  of  the  number  rela- 
,„,  thai  because  the  child  multiplies  only  y25  as  many  times 

it  will  not  follow  that  he  knows  his  subject  only  Y25  as  well.  At 
present  the  whole  subject  is  in  the  domain  of  doctrinaire  argu- 
ment; what  is  needed  is  a  scientific  investigation  of  the  problem 
by  soiii.'  school  or  some  person  who  is  unbiased  in  the  case,  and 
who  has  had  the  training  in  psychology  and  in  statistical  methods 
necessary  for  such  work. 

I  4  )  We  are  at  present  entirely  unsettled  upon  the  question  of 
time  to  be  assigned  to  arithmetic.  Two  scientific  investigations 
have  been  made,  but  each  is  incomplete.  It  would  seem  that 
excellence  in  arithmetic  work  is  much  less  a  function  of  the  time 
igned  to  it  than  has  formerly  been  supposed.  Such  an  inves- 
tigation would  probably  require  a  number  of  years  for  its  satis- 
factory completion,  but  it  might  be  undertaken  in  any  particular 
-chool  system  in  a  single  year  with  some  very  helpful  results. 

(5)  We  are  quite  uncertain  as  to  the  relative  amount  of  time 
to  be  devoted  to  oral  and  written  arithmetic  in  our  schools.  The 
wave  of  oral  work,  beginning  with  Pestalozzi  and  culminating  in 
this  country  with  Warren  Colburn  as  mentioned  in  section  VII, 
gradually  subsided  some  years  ago.  What  should  we  be  doing 
in  the  matter  to-day?  It  is  very  easy  to  talk  dogmatically  about 
it,  but  we  need,  if  it  is  possible,  a  scientific  investigation  as  to  the 
practical  results  of  more  "mental"  arithmetic,  and  of  less.  Would 
it  be  well  to  have  the  work  much  more  oral  than  at  present? 
or  would  we  gain  by  confining  our  energies  more  to  written 
work?  Is  there  any  scale  by  which  we  can  definitely  measure 
this  matter?  and  if  so,  what  is  it  and  what  are  the  results  of  the 
measurement? 

(6)  Just  how  far  are  we  justified  in  departing  from  the  old 
plan  of  making  the  operations  the  basis  for  a  course  in  arith- 
metic, and  of  substituting  therefor  the  applications?  Shall  we 
ever  be  justified  in  giving  up  multiplication  as  a  topic  and  in  sub- 
stituting a  chapter  on  housebuilding  that  shall  bring  in  multipli- 
cation a-  nee. led?  Of  course  in  the  latter  part  of  arithmetic  we 
put  the  application  to  the  front,  as  in  the  early  part  we  put  the 
operation  there:  but  just  where  should  we  draw  the  line,  and  how 
far  should  this  latter  plan  encroach  upon  the  former? 
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XVI.     Details  for  Experiment 

Besides  these  subjects  that  may  be  designated  as  more  or  less 
general,  there  are  many  details  that  demand  investigation.  These 
are  partly  arithmetical  and  partly  psychological  in  nature,  and 
belong  quite  as  much  in  one  field  as  another.  So  far  as  the 
investigation  itself  is  concerned,  the  trained  psychologist  is  the 
only  one  who  could  be  expected  to  secure  satisfactory  results. 
Some  of  these  details  have  already  been  mentioned  in  this  article, 
and  a  dogmatic  opinion  has  been  expressed  concerning  them.  It 
is  proper,  however,  to  set  them  forth  more  at  length  for  the  use 
of  investigators. 

At  my  request  my  colleague  Professor  Henry  Suzzallo,  who 
has  given  the  matter  much  attention,  has  made  out  a  list  of  such 
experiments  as  occur  to  him,  partly  general  and  partly  special,  and 
has  kindly  permitted  me  to  embody  them  in  this  article.  I  there- 
fore insert  them  without  comment,  it  being  desirable  that,  in  this 
place  at  least,  they  should  appear  with  as  little  expression  of  opin- 
ion as  possible.  The  rest  of  this  article  XVI,  is,  therefore,  to  be 
considered  as  Professor  Suzzallo's. 

The  quarrels  that  exist  as  to  the  proper  methods  of  teaching 
arithmetic  are  not  merely  theoretic.  Every  difference  in  practice 
in  the  treatment  of  a  subject  in  arithmetic  implies  a  difference  of 
opinion,  and  consequently  a  controversy.  It  is  in  the  settlement 
of  these  practical  controversies  that  careful  experimental  methods 
can  be  of  large  service.  It  can  scarcely  be  said  that  such  an  ap- 
proximately scientific  approach  has  been  seriously  attempted  even 
by  educational  theorists,  and  much  less  by  school  principals  and 
superintendents.  That  there  are  obvious  reasons  for  this  fact 
goes  without  saying.  The  average  teacher  or  principal  is  too 
busy  with  other  matters,  which  for  the  time  being  are  exceedingly 
urgent.  But  it  must  be  equally  obvious  that  provision  for  the 
investigation  of  teaching  problems  must  be  made  somewhere 
within  the  profession.  Perhaps  in  the  beginning,  it  must  be  left 
to  those  scattered  workers  who  have  at  once  the  impulse  and  the 
opportunity  to  conduct  investigations.  In  the  hope  of  being  of 
assistance  to  such  as  these,  the  following  list  of  practical  prob- 
lems now  existing  in  the  teaching  of  primary  arithmetic  has  been 
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prepared.  The  list  is  confined  to  the  handling  of  whole  numbers 
in  the  firsl  few  grades,  and  is  by  no  means  complete.  It  pretends 
merely  to  suggesl  certain  differences  of  practice,  the  relative  value 
of  which  needs  to  be  determined  by  something  more  than  mere 

opinion. 

Standards  and  methods  of  comparative  experimentation.  It 
is  not  .sufficient  that  a  new  way  or  an  old  way  of  teaching  has 
succeeded,  e.g.,  in  the  addition  of  fractions.  The  test  of  the  worth 
of  a  given  method  is  not  alone  that  it  gets  a  thing  done  efficiently; 
it  must  get  it  done  as  economically  as  possible.  The  method  of 
most  worth  is  the  one  that  obtains  the  efficient  result  with  the  least 

ible  expenditure  of  energy.  The  comparative  worth  of  two 
methods  must  be  investigated  under  experimental  conditions, 
with  children  of  about  the  same  grade,  age,  and  previous  training, 
taught  by  teachers  of  fairly  even  strength  of  personality,  so  that 
approximately  the  only  difference  in  the  conditions  of  the  trial  is 
the  difference  in  the  methods  involved  in  the  test.  Finally  the 
repetition  of  the  experiment  in  more  than  one  school  or  system, 
reduces  the  danger  always  present  in  assuming  that  a  special 
group  of  children  and  teachers  is  typical  of  school  conditions  in 
general.  A  sample  experiment  will  make  the  method  of  investi- 
gation clear. 

./  sample  controversy.  In  the  teaching  of  addition  combina- 
tions it  is  the  requirement  of  certain  courses  of  study  that  combi- 
nations and  their  reverses  be  taught  in  association  with  each 
other.  The  teaching  of  "3  and  2  are  5,"  should  be  followed  at 
once  bv  the  learning  of  "2  and  3  are  5."  In  other  courses  of 
studies  or  texts  there  may  be  quite  an  interval  between  the  learn- 
ing of  these  two  combinations.  In  fact  the  student  may  learn 
each  separately  without  being  conscious  of  any  greater  intimacy 
between  these  two  combinations  than  between  any  other  two,  e.g., 
"i'  and  3  are  9"  and  "4  ami  2  are  6."  Those  who  advocate  the 
first  method,  imply,  if  they  do  not  expressly  state,  that  learning  a 
combination  and  its  reverse  simultaneously  is  more  efficient  than 
learning  them  separately  and  unrelated.  The  problem  for  the 
investigator  is  to  determine  whether  or  not  this  is  true. 

For  example,  in  any  large  city  school  there  may  be  two,  three, 

• .  or  more  classes  of  one  grade  in  which  combinations  in  addi- 
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tion  are  taught  for  the  first  time.  In  the  case  where  there  are 
four  classes,  two  could  be  set  off  against  the  remaining  two,  with 
such  judgment  as  to  equalize  number  and  quality  of  grades, 
teachers'  personalities,  and  other  factors,  in  so  far  as  they  may  be 
equalized  within  such  a  limited  range.  All  four  classes  could 
then  be  given  the  same  list  of  combinations  to  be  learned,  and  a 
common  method  of  general  procedure  could  be  laid  down,  by  the 
experimenting  principal,  the  only  general  difference  in  procedure 
being  that  one  group  of  classes  would  always  learn  the  reverses 
immediately  following  the  original  combination  to  which  it  is 
related,  while  the  other  group  would  learn  them  in  an  order 
that  would  separate  the  original  combination  and  its  reverse. 
Thus : 

Group  I. 

223243253435445 

+  232423524353454 

455666777788899 

Group  II. 

222323345345455 
+2  34354544222334 

456677889567789 

An  equal  amount  of  time  having  been  spent  in  all  the  classes 
up  to  a  point  where  they  have  approximately  covered  the  com- 
plete list  of  combinations,  a  test  could  be  given  to  determine  how 
far  each  individual  had  mastered  these  number  facts.  After  a 
lapse  of  a  week  or  ten  days  another  examination  would  show  how 
stable  the  mastery  had  been  in  each  case.  Any  difference  between 
the  group  taught  by  one  method  and  the  group  taught  by  the 
other  method  as  clearly  shown  by  statistical  interpretation  would 
then  tend  to  indicate  the  relative  efficiency  of  the  two  methods. 

Among  the  problems  for  experimentation  a  few  may  be  desig- 
nated as  general,  and  are  to  be  classified  with  Professor  Smith's 
suggestions  given  above,  article  XV.     These  are  first  discussed. 

Distribution  of  Objective  Work.  Does  the  effective  use  of 
objective  work  demand  a  large  amount  of  this  work  with  relatively 
young  students  and  a  smaller  amount  with  relatively  old  students  ? 
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Or  should  the  distribution  of  objective  work  be  determined  by 
the  fact  of  ignorance  or  immaturity  in  any  special  phase  of  arith- 
metic regardless  of  the  age  of  the  student?  To  what  extent  does 
general  arithmetical  maturity  require  less  objective  work  in  the 
first  formal  study  of  fractions  than  in  the  first  formal  study  of 
addition  ? 

Quantity  of  Objective  Work.  Do  all  of  the  fundamental  com- 
binations in  any  given  field  (addition,  multiplication,  etc.)  require 
objective  development?  How  many  combinations  need  to  be 
developed  objectively  before  the  child  will  clearly  know  that  suc- 
ceeding combinations  "given  by  the  teacher  authoritatively"  stand 
for  real  relations? 

Objective  Work  and  Imaging.     To  what  extent  may  the  con- 
nit  handling  of  objects,  pictures  and  diagrams,  and  concrete 
imaging  in  general,  interfere  with  rapid  abstract  manipulation  of 
numbers  and  number  combinations? 

X umber  Language.  To  what  degree  are  the  difficulties  of 
children  with  arithmetic  problems  due  to  a  failure  to  understand 
underlying  concrete  situations,  because  they  do  not  understand 
the  language,  by  which  it  is  intended  to  convey  them?  What  is 
the  relative  difficulty  in  understanding  the  significance  of  a  situa- 
tion when  the  presentation  is  (1)  objective,  (2)  oral,  and  (3) 
written?  Would  it  be  well  to  postpone  the  written  presentation 
of  problems  until  a  specific  number  of  school  years  of  language 
training  have  been  given  ? 

Special  and  General  Terminology.  How  far  is  it  necessary 
to  develop  a  special  terminology  for  school  use  in  the  subject  of 
arithmetic,  the  terms  being  little  used  in  ordinary  social  relations? 
For  example,  consider  the  case  of  the  words  multiplicand  and 
dividend,  the  latter  having  a  radically  different  meaning  in  busi- 
ness life.  In  the  case  of  signs  consider  such  semi-algebraic  sym- 
bols as  -r-,  and  even  +.  If  special  signs  are  used  in  examples, 
to  stand  for  the  process  of  calculation  demanded  by  the  situation 
I  which  might  have  been  expressed  in  concrete  problem  form) 
how  wide  and  varied  should  the  language  of  problems  describing 
situations  be?  If  -f  may  be  used  in  an  example,  while  the  same 
relation  is  expressed  in  a  problem  by  such  words  and  phrases  as 
•added,"  "and."  "together,"  "how  many,"  "altogether,"  how  wide 
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shoula  cter  vocabulary  be?     To  what  extent  is  a  lack  of 

dealing  w.  h  problems  presented  through  varied  language,  ex- 
planatory of  the  failure  of  children  in  pr6blem  tests  given  by  an 
outsider,  another  teacher,  the  principal  or  the  superintendent, 
when  the  children  had  always  "done  perfectly"  the  problems  that 
their  own  teacher  gave  them  ? 

Rationalization.  Does  the  rationalizing  or  explaining  of  a 
given  process  of  manipulation  or  calculation  (e.g.,  "carrying"  in 
column  addition)  assist  or  retard  rapid  and  accurate  work? 

Long  and  Short  Forms.  Should  long  forms  of  expressed  cal- 
culations always  precede  short  forms  ?  Taking  the  specific  cases 
of  division  by  a  one-figure  divisor,  or  column  addition  involving 
several  places,  does  the  fact  that  the  long  form  is  the  one  really 
used  with  a  two-figure  divisor  make  the  case  different  from  addi- 
tion of  several  two-figure  addends,  where  the  long  form  is  really 
not  used  in  business? 

Memory  Aids.  To  what  extent  are  so  called  "aids"  or 
"crutches"  real  helps  or  final  hindrances  to  efficient  and  rapid 
work,  as  in  the  case  where  numbers  are  crossed  out  and  others 
written  in  their  stead  throughout  the  process  of  "borrowing"  in 
column  subtraction? 

Problems.  Which  types  of  problems  are  of  most  concrete  in- 
terest to  the  child,  ( 1 )  those  drawn  from  his  own  spontaneous 
play  and  work  life,  or  (2)  those  drawn  from  the  facts  of  actual 
social  life  about  him?  Are  both  essential  in  achieving  the  aims 
of  arithmetic  teaching?  If  so  is  there  any  special  law  of  advan- 
tageous usage  of  each  of  the  two  types?  Should  problems  from 
his  own  life  be  used  to  introduce  a  field  showing  the  necessity  for 
learning  means  of  calculation,  and  those  from  social  life  be  used 
for  further,  later,  and  final  application  of  the  formal  processes  of 
calculation  that  have  been  mastered?  Does  it  make  a  problem 
concrete  to  the  child  merely  because  it  is  a  concrete  reality  exist- 
ing in  the  world  ?  May  not  an  imagined  problem,  vividly  within 
the  grasp  of  his  own  imagination,  be  more  concrete  in  interesting 
the  pupil  in  its  solution  than  one  which  actually  exists  in  the  real 
world? 

Analysis.  Problems  may  be  done  by  the  pupil  (1)  silently 
("mental  arithmetic"),  (2)  orally,  (3)  in  written  form  on  paper 
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or  blackboard,  and  (4)  with  a  mixture  of  any  two  or  all  three  of 
the  preceding  methods.  Which  methods  represent  final  forms  in 
which  efficiency  is  demanded  in  ordinary  life?  Which  forms 
merely  represent  transitional  means  used  by  the  teacher  to  keep 
track  of  the  workings  of  the  child's  mind?  What  is  the  proper 
order  and  emphasis  of  these  forms  in  the  mastery  of  a  single  new 
line  of  work,  say  in  a  problem  where  the  child  needs  first  to  divide 
and  then  to  multiply? 

Oral  Forms.  To  what  extent  do  precise  oral  forms  assist  in 
the  correct  analyses  of  problems,  e.g.,  "If  two  apples  cost  6  cents," 
etc.  ?  To  what  extent  do  precise  oral  forms  assist  in  the  memor- 
ization of  combinations  or  manipulations,  e.g.,  "3  4's  are  12," 
"put  down  the  three  and  'carry'  the  2." 

Written  Arrangements.  To  what  extent  do  precise  written 
arrangements  of  analyses  assist  the  child  in  carrying  out  a  strictly 
logical  mode  of  thinking?  Take  the  following  case  as  an  ex- 
ample: "3  pencils  cost  15c. 

1  pencil  costs  ]/z  of  15c."  etc. 

Are  these  forms  understood  by  the  child  who  uses  them,  or 
are  they  only  mechanical  repetitions  of  a  teacher's  words?  If 
the  former,  do  they  assist  the'  child  in  future  work?  If  the  latter, 
do  they  still  have  a  value  in  drilling  him  upon  precise  forms  of 
expression  ? 

Algorisms.  Are  certain  algorisms  more  efficient  and  eco- 
nomical than  others?     In  which   form  should  a  pupil  learn  his 

6 
addition  combinations,  4  -f  6  =  10  or  -f  4    In  the  case  of  long 

10 

division  should  it  be  45)67836(,  or  45)67836 

[s  it  wise  to  use  several  different  algorisms  for  a  single  pro- 
ss,  wlu-u  it  is  possible  to  use  but  one?  In  other  words  does 
not  a  multiplication  of  algorisms  increase  the  amount  of  memor- 
ization of  forms  required  of  the  child?  In  division  instead  of 
having  three  algorisms,  one  for  the  combinations  6-^3  =  2, 
another  for  short  division  3)45735,  and  a  third  for  long  division 
345  >45735«  would  it  not  be  better  to  have  a  similar  form  through- 
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out  for  easy  identification  of  the  three  processes  as  fundamentally 
one,  thus 

Jl  !5245>  U2 

3)6,  3)45735>        345)45735 

345 


1 123 
1035 

885 
690 

195 
and  in  connection  with  all  this  what  weight  should  be  given  to  the 
universal  custom  of  the  business  world  that  does  not  recognize, 
for  example,  the  first  two  forms  of  this  latter  set? 

Speed  and  Accuracy.  Shall  the  attempt  to  get  rapidity  of 
calculation  be  preceded  by  the  attempt  to  get  absolute  accuracy, 
the  quickening  of  the  work  being  left  until  certainty  of  command 
over  combinations  is  assured?  Or  shall  rapidity  in  handling 
combinations  and  manipulations  be  a  parallel  activity?  Take 
for  example  the  attempt  to  have  the  children  attack  the  successive 
combinations  in  column  addition  with  a  definite  rhythm,  the 
teacher  pointing  to  each  successive  stage,  or  chorus  work  being 
utilized  with  the  quickest  students  setting  the  pace? 

Motor  Activity.  Does  motor  activity  accompanying  a  process 
of  memorization  of  combinations  require  fewer  repetitions  than 
where  no  special  provision  is  made  for  motor  activity  ?  How  far 
does  it  help  to  repeat  the  numbers  aloud  ?  to  write  them  on  paper  ? 
to  manipulate  objects  when  the  combination  is  being  learned? 

Rhythm.  How  far  can  rhythm  be  used  in  memorizing  com- 
binations or  tables  ?  Does  the  use  of  rhythm  decrease  the  number 
of  repetitions  required  for  mastery?     How  much? 

There  are  also,  as  Professor  Smith  has  said,  numerous  special 
problems  of  which  those  which  follow  may  be  taken  as  types. 

Oral  Counting.  Which  is  the  best  way  to  teach  young  chil- 
dren to  count  serially  from  1  to  100?  To  have  them  count  by 
ones  from  the  beginning,  extending  the  series  as  fast  as  the  child 
can  memorize  the  same,  without  any  conscious  effort  in  the  direc- 
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tion  of  showing  the  child  that  the  series  repeats  with  a  certain 
regularity  after  twenty  is  passed?  Or  to  have  them  memorize 
the  names  in  their  order  from  one  to  thirty  (by  which  time  the 
regularity  is  established  as  a  basis)  and  then  have  them  learn  to 
count  by  tens,  later  using  the  counting  by  ones  and  the  counting 
by  tens  as  a  double  basis  for  learning  to  count  serially  from 
thirty  to  one  hundred? 

Meaning  of  Numbers.  Assuming  that  oral  counting  leads 
mainly  to  the  association  of  a  name  (27)  with  a  given  position  in 
a  series  of  names  (between  26  and  28),  how  far  is  it  advisable 
for  a  number  to  be  associated  with  a  given  idea  of  mass  or 
grouping,  as  when  the  device  of  two  bundles  of  ten  sticks  each 
and  seven  individual  sticks  are  used  to  explain  27?  Does  the 
effort  toward  the  association  of  concrete  images  and  numbers 
ultimately  interfere  with  the  rapid  manipulation  of  figures  in 
complex  calculations?  How  far  does  the  material  in  objective 
work  need  to  be  varied  with  first-grade  children  (sticks,  lentils, 
boys,  etc.)  so  that  the  idea  associated  with  a  number  shall  be 
abstract  rather  than  the  image  of  any  particular  concrete  thing 
or  group  of  concrete  things? 

Group  Counting.  How  far  is  group  counting  (counting  by 
2's,  3's,  etc.)  really  counting,  that  is,  proceeding  from  one  num- 
ber to  another  by  an  act  of  absolute  memory  (saying  3,  6,  9,  etc., 
exactly  as  one  says  1,  2,  3,  etc.)  ?  How  far  is  it  really  a  process 
of  consecutive  adding  (3  and  3  are  6,  6  and  3  are  9,  etc.)  ?  If 
it  is  a  mixture  of  both,  where  does  one  process  end  and  the  other 
begin?  If  group  counting  is  really  adding,  should  it  not  always 
be  classified  with  the  work  of  addition,  and  placed  so  as  to  assist 
it,  rather  than  be  operated  independently  as  alleged  counting? 
I  tow  far  is  group  counting  as  real  counting  desirable?  How  far 
may  it  be  used  as  another  form  of  addition?  In  the  latter  case 
should  it  precede  or  follow  combination  work  in  addition  (6,  9, 
12,  etc.,  precede  or  follow  6-1-3  =  9,  9  +  3  =  12,  etc.)  ? 

Counting  Backward.  If  counting  forward  is  an  aid  to  addi- 
tion, how  far  can  counting  backward  be  an  aid  to  subtraction? 
How  far  is  real  counting  backward  (by  sheer  act  of  consecutive 
memory)  of  valid  social  use? 

Counting  and  Reading  and  Writing  of  Numbers.     How  far 
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shall  the  three  processes  of  (1)  oral  counting,  (2)  reading  of 
numbers,  and  (3)  writing  of  numbers,  be  parallel  in  the  first  year 
of  formal  arithmetic  teaching?  Should  counting  precede  read- 
ing, and  reading  precede  writing  of  numbers  ?  How  far  are  they 
dependent  upon  each  other?  In  relation  to  accomplishment  in 
any  one  of  these,  when  should  the  teaching  of  the  other  begin? 

Special  Confusions.  Why  do  young  children  who  know  their 
numbers  up  to  twenty  write  16  correctly  at  first,  and  later,  when 
they  are  supposed  to  know  their  numbers  to  100,  write  16  as  61  ? 
Would  further  and  special  drill  on  certain  numbers  of  the  series 
have  prevented  this  error?  Which  numbers  require  this  special 
care?     Why  do  children  sometimes  say  "five-teen?" 

Place  and  Group  Reading.  In  teaching  children  to  read  and 
write  numbers,  how  far  is  it  useful  and  how  far  is  it  confusing  to 
have  them  know  the  place  names  (unit  of  units,  tens  of  units, 
hundreds  of  units,  etc.)  ?  Should  such  a  classification  be  given 
to  the  child  finally,  or  not  at  all?  Is  the  so-called  method  of 
"group  reading"  superior  to  the  "place"  method  ?  To  the  method 
of  direct  memorization?  In  the  "group"  method  a  child  reads 
and  writes  all  his  numbers  as  he  would  numbers  of  three  figures 
or  less,  naming  them  from  the  commas  which  mark  off  the  groups 
of  three,  as  in  34,026,  34  =  "thirty- four,"  =  "thousand,"  026  = 
"twenty  six."  What  are  the  special  errors  which  are  peculiar  to 
the  "place"  method?  What  are  the  special  errors  peculiar  to  the 
"group"  method? 

Course  of  Study  Assignment.  Should  not  the  assignment 
prevalent  in  courses  of  study  be  modified  ?  In  terms  of  additional 
steps  of  mastery,  is  not  the  second  assignment  given  below  better 
than  the  first? 

Assignment  in  Reading  and  Writing  of  Numbers. 


(I) 

(II) 

1  to 

50 

1  to  30 

50  to 

100 

30  to  99 

100  to 

1,000 

99  to  999 

1,000  to 

10,000 

999  to  999,999 

10,000  to 

100,000 

999,999  to  999,999,999 

100,000  to 

1,000,000 

1,000,000  to 

10,000,000 

10,000,000  to  100,0000,000 
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[s  it  not  true  that  the  units  to  be  mastered  in  a  given  grade 
should  be  psychological  units  representing  mental  difficulties,  not 
logical  units  representing  the  extension  of  a  classification? 

Types  of  Difficulties.  Are  all  numbers  of  from  four  to  six 
places  equally  easy  to  read  and  write?  If  not,  what  are  the  types 
representing    gradations    of    difficulty?     Taking    the    following 

types : 

4,000  In  which  are  errors  most  frequent  ?  When  these 

80,000  same  figures  appear,  not  in   "thousands   place" 

13,000  ]3ut  -m  "units  place,"  would  the  order  of  difficulty 

257>0(  be  the  same  or  different?    As  in  1,000 

900,000  j  2t. 

120,000  '  gQ 

304,000  ^20 

i>3°4 
1,013 

1,004 

1,080?     It   will 

be  noted  that  there  are  seven  types  in  the  first  list  and  eight  in 
the  second,  due  to  the  introduction  of  ,000.  Note  also  that  4, 
becomes  ,004  in  the  second  list,  and  passes  from  the  easiest  to 
next  to  the  most  difficult.  Are  such  distinctions  characteristic 
of  children's  experiences  with  numbers? 

How  does  some  provision  for  equalizing  drill  in  all  types  of 
numbers  minimize  the  unequal  distribution  of  errors,  as  opposed 
to  the  hit-and-miss  methods  of  drilling  from  personal  lists  made 
up  by  the  teacher  as  he  needs  them? 

According  to  the  types  enumerated  above  as  a  result  of 
the  investigation  of  thousands  of  children's  papers,  would 
there  not  be  '56  (7X8=56)  drill  types  for  thousands,  and 
448  (7X8X8  =  448)   for  numbers  in  millions  place? 

Fundamental  Combinations  of  Addition.  It  is  generally  said 
that  there  are  forty-five  fundamental  combinations  which  are 
the  basis  of  all  work  in  addition.  What  are  the  fundamental 
facts  that  are  required  as  basic  and  which,  once  learned,  may  be 
applied  in  new  forms  and  situations  over  and  over  again? 

There  are  ten  numbers,  from  o  up  to  9.  Each  of  these  may 
be  combined  with  itself  and  the  nine  others,  thus  making  100 
combinations,  from  0  +  0  =  0  up  to  9  +  9=18.     The   19  zero 
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combinations  are  left  out,  leaving  81  combinations.  Of  the  81 
remaining,  36  are  reverses  (2  +  7  =  9  is  a  reverse  of  7  -|-  2  =  9). 
Omitting  these  there  are  45  combinations  left  as  fundamental. 
Is  this  procedure  correct? 

Reverse  Combinations.  How  far  does  the  learning  of 
7  +  2  =  9  also  guarantee  the  acquiring  of  its  reverse,  2  +  7  =  9? 
Will  the  second  be  known  without  further  drill?  With  how 
many  less  repetitions  will  it  be  learned  because  the  other  combi- 
nation is  mastered?  Will  the  two  combinations  mentioned  be 
learned  with  fewer  repetitions  when  they  are  constantly  learned 
together,  as  opposed  to  being  learned  as  separate  individual  com- 
binations the  relation  of  which  is  not  specially  kept  in  mind? 

Omission  of  Zero  Combinations.  Is  there  a  justification  for 
saying  that  the  zero  combinations  (o  +  3  =  3)  may  be  omitted 
as  not  being  basic?  The  contention  is  that  they  never  occur  in 
single  combination.  No  one  says,  "I  have  nothing  and  three, 
and  adding  them  I  have  three."  In  such  a  situation  we  merely 
count  what  we  have,  we  do  not  add  our  count  to  what  we  do  not 
have,  for  we  are  not  conscious  of  the  latter  numerically. 

But  may  not  the  zero  combinations  be  necessary  for  their  later 
application  in  column  addition  ?  6  -f-  3  =  9  is  used  as  16  +  3  =  19 
and  0  +  4  =  4  is  used  as  IO  +  4  =  J4-  Is  it  true  that  all  zeros 
in  column  addition  are  ignored? 

In  four  conceivable  cases,     o  +  4  =  4 

4  +  0  =  4 
10  +  4=  14 
14  +  o  =  14    where    the    zero    is 

found  in  column  addition,  it  may  be  said  that  in  three  the  zero  is 
treated  with  one  attitude ;  it  is  ignored.  In  the  case  of  10  +  4  =14 
the  zero  is  treated  as  part  of  quantity,  and  must  be  learned.  Must 
not  the  child  know  all  the  applied  zero  combinations  from 
10  +  2  =  12  up  to  10  +  9  =  19,  and  must  not  these  eight  com- 
binations be  provided  somewhere  in  the  child's  instruction? 

Original  and  Applied  Zero  Combinations.  Which  then  is  the 
most  economical  and  efficient  way  of  teaching  the  zero  combina- 
tions mentioned  ?  To  teach  them  as  0  +  4  =  4  and  then  apply 
as  10  +  4  =  14,  or  to  teach  as  10  +  4=  14  from  the  very  begin- 
ning?    Experimentation  ought  to  reveal  the  relative  value  of  the 
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two  methods.     It  ought  to  reveal  the  difference  between  making 
some  provision  for  them  and  making  no  formal  provision. 

ombinations  with  Ones.  In  the  list  of  forty-five  funda- 
mental combinations,  the  zero  combinations  were  left  out  (when 
some  should  probably  have  been  left  in)  and  the  combinations 
with  one  (6+1  =  7)  were  left  in.  Should  they  also  have  been 
left  in?  As  no  one  adds  o  to  a  number  in  a  single  combination 
in  actual  life,  it  might  be  asked  if  we  ever  add  one?  We  really 
count  one  more,  not  add.  When  we  have  6  and  1  more,  do  we 
not  count  6,  7,  not  add  6+1=7.  Counting  is  a  more  funda- 
mental habit  than  adding,  and  it  is  contended  that  when  1  is  met 
in  any  column,  the  mind  really  climbs  the  scale  1,  it  does  not 
mp  it  as  where  3  is  met.  If  this  is  so  the  children,  being  able 
to  count  serially  already,  need  not  learn  one  as  an  addition.  This 
»uld  omit  17  combinations. 

Experimentation  would  show  how  far  children  taught  the 
combinations  with  1  were  superior  in  column  addition  where 
t's  occurred,  to  children  who  had  not  had  any  training  in  com- 
binations with  ones. 

Re! afire  Difficulty  of  Combinations.  In  actual  instruction 
many  teachers  do  not  drill  one  type  of  combination  any  more 
than  another.  The  additional  drill  comes  later  when  the  child 
fails  or  gets  confused.     Additional  drill  is  used  as  cure  rather 

than  as  prevention  of  mistake.    Of  the  four 

a    1    r  —  g  types  given,  which  is  the  easiest  for  chil- 

3  +  7=10         dren?     Which  the  hardest?     If  errors  are 

9  +  6  =  15         more  frequent  in  some  types  than  in  others, 

is  this  due  to  the  innate  difficulty  of  certain 

types  or  to  the  methods  of  teaching  them? 

Do   children   add   from   large   to  small   numbers    (9  +  5)    more 

readily  than  from  small  to  large  numbers  (5  +  9=  14)  ? 

.  Implications  of  Combinations.  Some  courses  of  study  require 
that  a  combination  once  learned  (5  +  7=  12)  be  applied  imme- 
diately  to  the  higher  decades  (15  +  7  =  22,  25  +  7  =  32,  etc.). 
How  much  superior  in  column  addition  is  a  class  thus  trained  to 
one  not  so  trained?  Is  it  necessary  to  apply  all  combinations 
learned  in  this  way?  May  it  not  be  that  the  general  idea  of  appli- 
cation is  soon  acquired  with  the  first  few  combinations  and  that 
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special  drill  is  not  required  thereafter?  Are  there  certain  combina- 
tions where  special  drill  must  be  insured  always  (5  -|-  6  —  eleven, 
15 -f  6  =  twenty-one)  because  the  sound  regularity  is  inter- 
fered with  ?  Or  may  a  strictly  written  presentation  do  away  with 
the  necessity  of  special  drill  even  here? 

Column  Applications  of  Combinations.  Is  there  any  increase 
of  efficiency  in  drilling  on  combinations  in  columns  as  soon  as 
possible?  As  soon  as  the  combinations  that  add  up  7  are  learned 
is  there  a  special  advantage  in  immediately  giving  the  child  such 
columns  in  application  as  the  following: 

2  4     24 

3  1     3i 
2     2     22 

7    7    77 
Order  of  Presentation.     In  some  texts  and  courses  of  study 
the  addition  combinations  are  presented  in  the  order  of  the  sizes 
of  the   sums,   thus   2  -f-  2  =  4,     24-3  =  5,   etc-     ^n 
others  the  combinations  are  presented,  regardless  of  6 

the  size  of  the  numbers  involved,  so  as  to  immediately  3 

fit  into  certain  drill  columns  already  prepared.     Thus 
the  annexed  column  would  require  the  following  com- 
binations  (beginning  from  the  bottom),  4  -|-  6  =  10,         jg 
o  -\-  3  =  3,    and    3  -|-  6  —  9.     What    is    the    relative 
worth  of  these  two  methods  ? 

Carrying   and   Rationalisation.     In    column    addition,    where 

carrying  is  involved,  some  rationalize  the  process, 

and  others  teach  it  mechanically  as  a  mere  bit  of 

23  habituation.     In  the  case  here  given,  some  would 

_g  add  each  column  separately,  taking  a  second  total 

of   the   partial   sums.     Others   would    merely   "put 

16  down  the  six  and  add  one  to  the  next  column," 

9  writing  down  only   the   complete   sum.     Which   is 

~  superior,    in    that    it    will    result    in    accurate    and 

rapid    column    addition    in    the    shortest    space    of 

time? 

The   preceding   treatment   of   addition   will   suggest   similar 

problems  as  more  or  less  recurring  in  subtraction,  e.g.,  whether 
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there  is  any  gain  in  teaching  5  — 3  =  2  immediately  after  learning 
that  5  —  2  =  3,  etc. 

Subtraction  by  Addition.  Is  there  any  advantage  in  the  so- 
called  Austrian  method  of  subtraction  by  addition,  over  the 
method    of    subtracting    through    specially    learned    subtraction 

combinations?     If  so,  how  much,  considering 
4        IO  that  subtraction  and  addition   (1)   mean  dif- 

ferent concrete  situations,  (2)  use  a  different 
written    algorism,     (3)   use    the    same    oral 
form    ("6  and  4  are   10"),  and    (4)    employ 
the  same  memorization  (6  and  4  are  10)  ? 

"Borroiving."  Is  the  method  of  subtraction  from  the  next 
digit  in  the  top  number  superior  or  inferior  to  the  method  of 
adding  to  the  next  digit  in  the  bottom  number? 

Inspection.     Do    children   make   fewer   errors  389 

when  they  are   formally  taught  to  make  a  pre-         — 421 
liminary   inspection   of   subtraction   examples   be- 
fore  proceeding  to  manipulate   specific  combina-  _  ~A~ 

tions  ?  as  when  the  number  cannot  be  subtracted  ;  

as  when  the  answer  is  zero.     (See  the  two  ex- 
amples here  given.) 

Zero  Difficulties.  Do  children  make  fewer  errors  and  mani- 
fest less  confusion  where  they  are  formally  taught  to  handle  the 
zero  difficulties  prior  to  being  confronted  with  them  in  column 
subtraction  ?    As  in  the  type  cases  given  below  : 

(a)     867  (b)     867  (c)     867         (d)     870 

—  467  —400  —   32  —650 

400                    467                    835  220 
Where  borrowing  from  top? 

(e)      128          (f)     602          (g)     612  (h)     612 

76               —237               —318  —308 

52  365  294  304 

\\  here  adding  to  bottom? 

0)     834        '  (j)     834  (k)     804  (1)     814 

-406  —496  —496  —406 

428  338  408  408 


57]  The  Teaching  of  Arithmetic  57 

In  subtraction,  what  preparation  is  needed  in  a  command  of 
zero  combinations  to  perform  the  column  subtraction?  (Note 
each  case  given  above.)  Is  there  some  general  mode  of  hand- 
ling these  zeros  that  will  not  require  a  mastery  of  it  in  connection 
with  each  number  it  may  be  combined  with  ? 

Ones.  How  does  the  above  apply  to  the  combinations  with 
ones?  Where  a  one  is  involved,  is  it  merely  counting  down- 
wards or  backwards  ?  Or  is  the  subtraction  of  1  exactly  like  the 
subtraction  of  3  or  4  or  any  other  number? 

Types  of  Subtraction  Combinations.  What  are  the  basic 
combinations  required  to  perform  any  given  column  subtraction? 
In  what  form  may  they  be  best  mastered  ?  Are  zero  subtractions 
(6  —  0  =  6)  and  subtractions  with  one  (6 — 1  =  5)  to  be  in- 
cluded or  omitted?  Are  the  reverses  to  be  taught  as  basic? 
(7  —  2  =  5  and  7  —  5=2.) 

Types  of  Difficulty  in  Combinations.  Are  subtraction  com- 
binations of  varying  difficulty?  Which  are  the  most  difficult,  as 
shown  by  children's  errors? 

Gradation  of  Types  of  Column  Subtraction.  Will  children 
have  less  difficulty,  with  fewer  ensuing  errors,  if  they  approach 
column  subtraction  through  a  series  of  graded  types  of  difficulty? 
Consider  in  the  following: 

(a)     No  borrowing. 
1498 
—  964 


534 
(b)     Borrowing  each  time  save  the  last. 
8431 
-5987 


2444 
(c)     Borrowing  alternately. 

8431 
—  2917 


5514 
In  what  order  should  types  (b)  and  (c)  be  given? 
How  rapidly  may  a  child  advance  from  two  or  three  figures 
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to  seven  or  eight?     What  new  difficulties  present  themselves  in 
such  an  extension  of  figures? 

Presentation  of  Combinations  in  Multiplication.     Are  the  first 

ies  of  multiplication  combinations  best  presented  (1)  by  the 
use  of  objects  grouped  and  counted,  or  (2)  by  the  use  of  column 
addition?  Or  are  these  two  methods  best  used  as  supplementary 
to  each  other? 

Fundamental  Combinations.  Are  the  combinations  with 
zeros  (6X0  =  0)  and  the  combinations  with  ones  (6X1  =  6) 
best  taught  in  the  tables,  or  later,  in  connection  with  their  actual 
use  in  column  multiplication? 

Multiplication  Reverses.  Is  there  a  gain  in  teaching  the  re- 
verses in  connection  with  the  combinations  to  which  they  are  re- 
lated, exactly  as  with  the  addition  combinations,  thus  6  X  3  =  18 
immediately  after  3  X  6=  18? 

Column  Multiplication.  What  gradation  of  steps  is  most 
economical  and  efficient  in  proceeding  from  combinations  to  their 
application  in  column  multiplication? 

Partial  Products.  Since  partial  products  represent  but  stages 
in  calculation  do  they  need  to  be  understood  as  to  their  placing, 
or  should  their  placing  be  taught  as  a  mechanical  process  through 
habit  formation? 

Zeros.  Is  it  economical  to  allow  zeros  to  be  recorded  which 
later  will  be  abandoned?  as  in  multiplying  by  206?  What  special 
drill  on  zero  difficulties  (and  on  the  manipulation  of  ones)  is 
required  in  connection  with  their  handling  in  column  multiplica- 
tion?    How  can  this  be  best  provided? 

Division  by  Multiplication.  Is  there  any  need  for  division 
tables  of  combinations?  May  not  the  multiplication  tables  be 
u-ed  for  division,  precisely  as  the  addition  combinations  are 
used  for  subtraction?  For  example,  from  "3  2's  are  6,"  may  we 
not  step  to  the  case  of  2)6?  "How  many  2's  are  6?"  "3  2's 
are  6."  Here  the  identification  is  through  a  common  oral  form  of 
expression.  Is  there  any  need  to  show  that  a  specific  written 
form  or  algorism  in  multiplication  is  the  equivalent  of  another  one 
in  division,  since  this  is  not  done  in  subtraction  by  addition? 

Concealment  of  Combinations.  In  column  addition,  column 
subtraction,  and  column  multiplication  the  fundamental  combina- 
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tion  is  generally  obvious  in  the  process  of  manipulation.  Is  the 
division  combination  equally  obvious  in  long  and  short  division? 
Does  this  require  special  treatment? 

Unequal  Divisions.  Will  children  do  long  and  short  divisions 
more  efficiently  if  drill  in  division  with  a  remainder  (after 
12-^3  =  4,  learning  13-^3  =  4,  with  1  remainder,  and 
14  -f-  3  =  4,  with  2  remainder)  is  inserted  between  the  learning 
of  the  combinations  and  their  application  to  long  and  short 
divisions? 

Short  and  Long  Division.  Since  the  largest  difficulties  seem 
to  occur  in  connection  with  long  division,  and  since  division  by 
a  one-figure  divisor  must  precede  division  by  a  number  of  two 
figures,  shall  division  by  a  one-figure  number  be  first  taught  in 
its  complete  form?  Shall  division  by  a  one-figure  number  be 
abridged  to  "short  division"  before  or  after  the  development  of 
division  with  a  divisor  of  two  figures? 

Partition  and  Measuring.  Does  the  distinction  between  parti- 
tion and  measuring  have  any  relation  whatsoever  to  skill  in  man- 
ipulation? What  is  the  worth  of  the  distinction  in  interpreting 
problems  and  applying  calculations? 

Zero  Difficulties  in  Division.  How  many  special  types  of 
zero  difficulties  need  be  anticipated  and  carefully  drilled  upon 
before  children  are  allowed  to  attack  examples  where  zero  diffi- 
culties are  likely  to  confront  them?  Is  there  any  special  order  in 
which  these  zero  difficulties  should  be  attacked  for  purposes  of 
economical  mastery? 

Handling  of  Ones  in  Division.  What  special  training  in  the 
handling  of  ones  should  be  provided  for,  especially  if  the  one 
combinations  in  the  tables  are  omitted? 

Sociological  Investigations  in  Arithmetic.  The  above  list 
deals  entirely  with  investigations  in  teaching  which  are  mainly 
psychological.  There  is  another  large  series  of  investigations  as 
to  the  materials  required  in  the  various  courses  of  study.  These 
are  sociological.  In  such  investigations  one  would  make  such 
inquiries  as  the  following:  "What  is  the  demand  for  square  root 
in  ordinary  business  occupations?  What  types  of  fraction  ex- 
amples are  called  for  frequently,  and  what  infrequently?  Which 
types  of  reasoning  combinations  are  most  used  ?     Do  we  "add  and 
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multiply"  within  the  same  problem,  more  frequently  than  we 
"multiply  and  add?"  Upon  such  social  investigations  should 
the  selection  and  the  omission,  the  emphasis  and  the  subordination 
of  specific  topics  be  determined.  Then  will  our  courses  of  study 
represent  the  highest  social  efficiency. 

XVII.     The  Work  of  the  First  School  Year.1 

The  first  question  that  naturally  arises  in  connection  with  the 
arithmetic  of  the  first  grade  is  as  to  whether  or  not  the  subject 
has  any  place  there  at  all.  For  several  years  past  there  has  been 
in  this  country  a  propaganda  in  favor  of  excluding  it  as  a  topic 
from  the  first  grade  and  even  from  the  second.  Like  all  such 
efforts,  the  history  of  which  is  not  generally  known,  the  very 
novelty  of  the  suggestion,  to  many  teachers,  is  sufficient  to  create 
a  following.  It  is  well  to  consider  briefly  the  reasons  for  and 
against  such  a  suggestion,  and  to  attempt  to  weigh  these  reasons 
fairly  before  attempting  any  decision. 

In  favor  of  having  no  arithmetic  as  such  in  the  first  grade  it 
is  argued  that  the  spirit  of  the  kindergarten  should  extend  farther, 
perhaps  even  through  all  of  the  primary  grades ;  that  number 
work  should  come  in  wherever  there  is  need  for  it,  all  learning 
being  made  attractive  and  natural,  and  education  appearing  to 
the  child  as  a  unit  instead  of  being  made  up  of  scattered  frag- 
ments. Such  a  theory  has  much  to  commend  it,  not  only  in  the 
primary  school  but  everywhere  else.  Opposed  to  it  is  the  rather 
widespread  idea  that  most  kindergarten  work  is  superficial  in 
aim  and  unfortunate  in  result;  that  children  who  have  had  this 
training  are  wanting  in  even  the  little  seriousness  of  purpose  that 
they  should  have,  that  they  have  no  power  of  application,  that 
they  have  been  "coddled"  mentally  into  a  state  that  requires  con- 
stant amusement  as  the  condition  to  doing  anything.  The  dis- 
passionate  onlooker  in  this  old  controversy  probably  feels  that 
there  is  truth  in  both  lines  of  argument,  and  that  mutual  good 

'  It  is  impossible  in  the  space  allowed  to  enter  very  fully  into  details 
as  to  the  work  of  the  various  grades.  Teachers  who  desire  such  details 
may  consult  the  author's  Handbook  to  Arithmetic  (Boston,  190s).  All 
that  can  be  done  in  this  article  is  to  give  a  brief  survey  of  some  of  the 
most  important  topics  relating  to  the  various  grades. 
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has  been  the  result.  Ancient  education  was  a  dreary  thing,  and 
to  the  spirit  of  the  kindergarten,  although  not  to  extreme 
Frobelism,  we  are  indebted  for  the  brighter  spirit  of  the  modern 
school.  On  the  other  hand,  to  make  children  self-reliant,  in- 
dependent in  thinking,  conscious  of  working  for  a  purpose, 
demands  more  thought  than  seems  to  pervade  the  ordinary- 
kindergarten. 

Now  as  to  arithmetic  in  the  first  grade :  Shall  we  leave  it  to 
the  ordinary  teacher  to  bring  in  incidentally  such  number  work 
as  he  wishes,  or  shall  we  lay  down  a  definite  amount  of  work  to 
be  accomplished  and  assign  a  certain  amount  of  time  to  it?  And 
in  answering  these  questions,  are  we  bearing  in  mind  the  average 
primary  teacher  throughout  the  whole  country?  Are  we  also 
bearing  in  mind  that  arithmetic  was  never  taught  to  children  just 
entering  school  until  about  a  century  ago,  and  that  it  was  largely 
due  to  Pestalozzi's  influence  that  the  subject  was  ever  placed  in 
the  first  grade?  When,  therefore,  we  advocate  having  no  arith- 
metic in  the  first  grade,  we  are  going  back  a  hundred  years  or  so, 
which  may  be  all  right,  but  which  is  not  a  new  proposition  by  any 
means. 

Having  thus  laid  a  foundation  for  an  answer  to  the  question, 
it  is  proper  to  proceed  dogmatically,  leaving  the  final  reply  to  the 
reader.  Not  to  put  arithmetic  as  a  topic  in  the  first  grade  is  to 
make  sure  that  it  will  not  be  seriously  or  systematically  taught 
in  nine  tenths  of  the  schools  of  the  country.  The  average  teacher, 
not  in  the  cities  merely  but  throughout  the  country  generally,  will 
simply  touch  upon  it  in  the  most  perfunctory  way.  Whatever  of 
scientific  statistics  we  have  show  that  this  is  true,  and  that  chil- 
dren so  taught  are  not,  when  they  enter  the  intermediate  grades, 
as  well  prepared  in  arithmetic  as  those  who  have  studied  the  sub- 
ject as  a  topic  from  the  first  grade  on. 

Furthermore,  while  it  is  true  that  the  essential  part  of  arith- 
metic can  be  taught  in  about  three  years,  it  cannot,  for  psycho- 
logical reasons,  be  as  well  retained  if  taught  for  only  a  short 
period.  The  individual  needs  prolonged  experience  with  number 
facts  to  impress  them  thoroughly  on  the  mind.  We  can,  for 
example,  teach  the  metric  system  in  an  hour  to  any  one  of  fair 
intelligence,  but  for  one  to  retain,  it  requires  long  experience  in 
its  use. 
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But  more  important  than  all  else  is  the  consideration  of  the 
child's  tastes  and  needs.  Has  he  such  a  taste  for  number  as 
shows  him  mentally  capable  of  studying  the  subject  at  the  age  of 
six,  and  are  his  needs  such  as  to  make  it  advisable  for  him  to  do 
so  ?  There  can  be  no  doubt  as  to  the  answer.  He  takes  as  much 
delight  in  counting  and  in  other  simple  number  work  in  the  first 
grade  as  in  anything  else  that  the  school  brings  to  him,  and  he 
makes  quite  as  much  use  of  it  in  his  games,  his  "playing  store," 
his  simple  purchases,  his  reading,  and  his  understanding  of  the 
conversation  of  the  home  and  the  playground,  as  he  does  of  any- 
thing else  he  learns.  If  we  could  be  certain  that  in  the  incidental 
1  inching  that  is  so  often  advocated  he  would  have  these  tastes 
and  needs  fully  satisfied,  then  arithmetic  as  a  topic  might  be 
omitted  from  the  first  or  any  other  grade ;  but  since  we  are  pretty 
Sure  that  this  will  not  be  accomplished  in  the  average  school,  then 
it  is  our  duty  to  advocate  a  definite  allotment  of  time  and  of  work 
to  the  subject  in  every  grade  from  the  first  through  the  eighth. 

This  being  so,  what  should  this  allotment  of  work  be?  Of 
<  ■  urse  there  is  no  general  answer  for  the  whole  country.  In 
some  schools  there  are  many  foreign  born  pupils  who  are  unable 
to  speak  English  when  they  enter  and  therefore  the  first  year's 
work  must  be  devoted  largely  to  acquiring  the  language.  In 
other  schools  the  children  come  from  homes  where  they  have 
already  been  taught  by  governesses  and  are  considerably  ad- 
vanced over  the  average.  In  general,  however,  the  course  here 
laid  down  may  be  considered  a  fair  average  for  the  ordinary 
American  school. 

The  I, ending  Mathematical  Feature.  The  introduction  to  the 
addition  table,  this  being  at  the  same  time  the  simplest  and  the 
most  important  operation  in  arithmetic.  It  is  not  advisable  to  use 
a  text-book  in  this  year,  on  account  of  the  children's  inability  to 
read. 

X 11  in  her  Space.  It  has  been  found  best  both  from  the  stand- 
point of  mental  ability  and  of  needs  of  the  children  to  set  a  dif- 
ferent limit  to  the  numbers  used  in  counting  and  in  the  operations. 
Children  like  to  and  need  to  count  numbers  that  are  larger  than 
those  used  in  operations.  For  reading  and  writing  numbers, 
therefore,  they  may  profitably  go  as  far  as  100,  meeting  these 
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numbers  in  the  paging  of  books,  the  numbering  of  houses,  the 
playing  of  games,  and  the  counting  of  various  objects.  For  the 
operations,  however,  it  is  sufficient  if  they  go  as  far  as  12.  In- 
deed, 10  would  make  a  good  limit  were  it  not  for  the  fact  that  in 
measuring  they  so  often  use  12  inches. 

Addition.  The  addition  tables  should  be  learned  at  least  as 
far  as  sums  of  10  or  12.  Some  prefer  to  go  as  far  as  10  -f-  4  =  14, 
but  it  is  immaterial  so  long  as  the  children  know  the  table  through 
9's  before  the  text-book  is  used, — ordinarily  the  middle  or  the  end 
of  Grade  II.  Appropriate  combinations  for  the  first  year  may, 
therefore,  be  taken  as  follows : 
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This   arrangement  makes   the    sum   the  basis    for   selection. 
Many  prefer,  however,  to  proceed  to  master  the  table  of  i's,  2's, 
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j's,  and  4's,  as  mentioned  above,  thus  giving  the  following  com- 

binatioi 
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It  is  not  a  matter  of  great  importance  which  of  these  two 
arrangements  is  adopted  in  any  given  school  system,  at  least  so 
far  as  we  are  now  able  to  judge.  The  great  thing  is  that  the 
complete  table  shall  be  known  to  10  -+-  10  by  the  end  of  the 
second  year. 

Subtraction.  Every  fact  learned  in  addition  should,  judging 
from  general  experience,  carry  with  it  the  inverse  subtraction 
case.  That  is,  the  question  "3  +  2  equals  what  number?"  should 
carry  with  it  the  questions  "3  -f-  what  number  equals  5  ?"  and  "2  + 
what  number  equals  5?"  or,  if  preferred,  "5  —  3  equals  what  num- 
ber?" and  "5  —  2  equals  what  number?" 

Multiplication.  Little  attention  should  be  given  to  this  sub- 
ject in  the  first  grade.  The  idea  that  2  -f-  2  -f-  2  may  be  spoken 
of  as  3  times  2,  and  the  incidental  use  of  the  word  "times"  in  other 
simple  number  relations  is  desirable. 

Division.  Since  multiplication  is  not  taken  as  a  topic,  its  in- 
verse (division)  has  no  place,  save  as  it  appears  in  the  fractions 
mentioned  below. 

Fractions.     Children  so  often  hear  about  the  fractions  y2,  J4> 
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and  Yz,  that  these  ideas  and  forms  may  profitably  be  introduced 
at  this  time,  although  Y  maY  be  postponed  to  the  next  grade. 
The  statement  that  half  the  class  may  go  to  the  blackboard,  the 
idea  of  *4  of  a  dollar,  and  that  of  3/3  of  a  yard,  are  all  common  in 
the  first  year.  In  the  introduction  of  these  ideas  and  symbols  it 
is  well  to  avoid  extremes  that  will  militate  against  the  child's 
future  progress,  such  as  the  extreme  of  the  ratio  method,  for 
example.  We  should  remember  that  a  fraction,  say  Y*>  *s  com- 
monly  used  in  three  distinct  ways,  and,  that  it  is  our  duty  to  see 
that,  little  by  little,  all  these  become  familiar  to  the  child.  These 
ways  are  as  follows:  (1)  ^  of  a  single  object,  the  most  natural 
idea  of  all,  the  breaking  of  an  object  into  2  equal  parts ;  (2)  Y* 
as  large,  as  where  a  6-inch  stick  is  ^  as  long  as  a  foot  rule, — not 
half  of  it,  but  half  as  long  as  it  is ;  this  is  essentially  the  ratio 
notion,  and  it  is  necessary  to  the  child's  stock  of  knowledge,  but 
it  is  not  necessary  to  make  it  hard  by  talking  about  ratios  at  this 
time;  (3)  }4  of  a  group  of  objects,  as  in  the  case  of  Y*  °f  ten 
children. 

Denominate  Numbers.  Children  in  this  grade  should  learn 
the  use  of  actual  measures.  They  should  know  that  12  in.  =  1  ft., 
3  ft.  =  1  yd.,  and  should  employ  this  knowledge  in  making 
measurements.  They  should  know  the  cent,  5-cent  piece,  dime, 
and  the  dollar  as  10  dimes  (or  even  100  cents),  and  should  use 
toy  money  in  playing  store.  They  should  know  the  pint  and 
quart,  and  use  these  in  measuring  water  or  other  convenient  sub- 
stance. Other  terms  such  as  pound,  week,  minute,  mile,  and 
gallon  may  be  used  incidentally,  but  they  should  not  be  learned 
in  tables,  at  present. 

Objects.  It  is  important  to  use  objects  freely  wherever  they 
assist  in  understanding  number  relations,  but  it  is  equally  im- 
portant to  abandon  them  as  soon  as  they  have  served  their  pur- 
pose. The  continued  use  of  any  particular  set  of  objects 
(blocks,  disks,  measures,  picture  cards,  etc.)  is  tiresome  and 
narrowing.  Pestalozzi  was  wiser  than  many  of  his  successors 
when  he  used  anything  that  came  to  hand  to  illustrate  most  of 
his  number  work.  To  continue  to  use  objects  after  they  have 
ceased  to  be  necessary  is  like  always  encouraging  a  child  to  ride 
in  a  baby  carriage. 
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Symbols.     It  cannot  be  too  strongly  impressed  upon  teachers 

that    the    symbols    that    children    should 

^  visualize  are  those  that  they  will  need  in 

099  /i«.i 

1    .,    5    1  practical   calculation.     Thus   it   is   much 

—      —      —         better  to  drill  upon  the  annexed  forms 

9        3         6  than      upon      6  +  3  =  9,       9  — 6  =  3> 

9  —  3  =  6,    since    the    latter    are    never 

used  in  calculation.     For  ease  in  printing  and  writing,  symbols 

like  64-3  =  9  have  their  important  place,  but  the  eye  should 

become  accustomed  to  the  perpendicular  arrangement  so  as  to 

catch   number   combinations   as   it   must   do   when    we   come  to 

actual  addition. 

Technical  Expressions.  While  it  is  proper  to  begin  by  read- 
ing 6  -f-  2  "six  and  two"  and  8  —  6  "eight  less  six,"  the  words 
"plus"  and  "minus"  should  soon  enter  into  the  vocabulary  of  the 
child  as  part  of  the  technical  language  of  the  subject.  It  is 
proper  to  call  a  cat  a  "pussy"  for  a  while,  and  a  horse  a  "pony," 
but  the  time  soon  comes  for  "cat"  and  "horse," — and  so  for  the 
technical  expressions  in  arithmetic. 

Nature  of  the  Problems.  In  this  grade  problems  of  play,  of 
the  simplest  home  purchases,  and  of  interesting  measures  should 
dominate.  In  general,  for  all  grades,  the  oral  problems  should 
have  a  local  color,  relating  to  real  things  that  the  children  know 
about.  The  building  of  a  house  near  the  school,  the  repairing  of 
a  street,  the  cost  of  school  supplies — these  and  hundreds  of  sim- 
ilar ideas  may  properly  suggest  problems  adaptable  to  every 
school  year.  It  is  the  business  of  the  text-book  in  the  grades 
where  it  is  used  to  furnish  a  large  amount  of  suggestive  written 
work,  but  it  can  never  furnish  all  the  oral  work  needed  nor  can 
it  meet  all  local  conditions. 

As  a  specimen  of  the  early  work  in  this  grade  the  following 
oral  exercise  is  submitted  :x 

1.  How  many  inches  wide  is  the  window  pane? 

2.  How  many  feet  long  is  your  desk,  and  how  many  inches 

over? 

1  These  and  other  similar  sets  of  problems  used  in  this  article  are 
taken  from  other  works  by  the  author. 
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3.  How  many  feet  and  inches  from  the  floor  to  the  bottom  of 

the  blackboard? 

4.  Stepping  as  you  usually  do  in  walking,  find  how  many 

paces  in  the  length  of  the  room. 

5.  How  many  paces  wide  do  you  think  the  room  is?     Pace 

the  width  and  see  if  you  are  right. 

6.  How  tall  do  you  think  you  are?     Measure.     How  many 

feet,  and  how  many  inches  over? 

7.  How  many  inches  from  the  lower  left-hand  corner  of  this 

page  to  the  upper  right-hand  corner? 

8.  How  wide  do  you  think  the  door  is?     Measure.     How 

many  feet,  and  how  many  inches  over? 

Such  problems  suggest  measurements  of  genuine  interest  to 
the  pupil,  relating  as  they  do  to  his  immediate  surroundings. 
They  allow  for  the  actual  handling  of  the  measures  and  the  form- 
ing of  reasonably  accurate  judgments  concerning  distances. 

Abstract  Computation.  It  is  a  serious  error  to  neglect  abstract 
drill  work  in  arithmetic.  So  far  as  scientific  investigations  have 
shown,  pupils  who  have  been  trained  chiefly  in  concrete  prob- 
lems to  the  exclusion  of  the  abstract  are  not  so  well  prepared  as 
those  in  whose  training  these  two  phases  of  arithmetic  are  fairly 
balanced.  Abstract  work  is  quite  as  interesting  as  concrete ;  it 
is  a  game,  and  all  the  joy  of  the  game  element  in  education  may 
be  made  to  surround  it.  At  the  same  time  it  is  the  most  practical 
part  of  arithmetic,  since  most  of  the  numerical  problems  we  meet 
in  life  are  simplicity  itself  so  far  as  the  reasoning  goes ;  they  offer 
difficulties  only  in  the  mechanical  calculations  involved,  and  con- 
stantly suggest  to  us  our  slowness  and  inaccuracy  in  the  abstract 
work  of  adding,  multiplying,  and  the  like.  In  the  first  grade  this 
work  is  largely  but  not  wholly  oral. 

Forms.  It  is  expected  that  children  in  this  grade  will  become 
familiar  with  the  names  of  the  common  solids  and  polygons  needed 
in  their  work.  For  example,  square,  rectangle,  triangle,  oblong, 
cube,  sphere,  cylinder,  pyramid,  prism,  and  similar  forms  should 
be  handled  and  their  names  should  be  known.  Paper  cutting  and 
folding  is  very  helpful  in  the  study  of  plane  figures  and  in  the 
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work   with  fractions,  although  like  any  other  device,  it  may  be 
used  to  an  extreme  that  is  to  be  avoided.1 

The  Time  Limit.  Even  in  the  first  grade,  and  still  more  in 
the  succeeding  years,  a  time  limit  should  be  set  on  all  number 
work.  The  children  should  see  how  many  questions  they  can 
individually,  or  as  a  class,  or  as  half  of  the  class,  answer  in  a 
minute,  or  in  some  other  period  of  time.  Unless  this  is  done,  or 
some  similar  plan  is  adopted,  the  tendency  to  dawdle  over  the 
work  will  begin  to  crystallize  into  a  habit,  and  computation  will 
take  much  more  time  than  necessary.  It  is  also  to  be  observed 
that,  always  within  reasonable  limits,  rapid  calculation  contains 
less  errors  than  very  slow  work.  The  reason  is  apparent :  we 
concentrate  our  attention  more  completely,  and  other  thoughts 
do  not  take  our  minds  from  the  numerical  work. 

XVIII.     The  Work  of  the  Second  School  Year 

Whether  or  not  arithmetic  has  a  definite  time  allotment  in  the 
first  grade,  it  usually  has  one  in  the  second,  although  some 
teachers  oppose  it  even  here.  The  argument  already  advanced 
holds  the  more  strongly  here,  especially  as,  in  many  schools,  the 
child  is  quite  prepared  to  use  a  text-book  by  the  middle  of  this 
year. 

The  Leading  Mathematical  Features.  In  schools  of  average 
advancement,  where  the  question  of  language  is  not  as  serious  as 
in  some  cities  in  the  East,  children  in  this  grade  may  be  expected 
to  complete  the  addition  tables  and  to  learn  the  multiplication 
tables  to  10  X  5- 

Number  Space.  Children  will  now  take  an  interest  in  count- 
ing to  iooo,  first  by  units  to  io,  then  by  io's  to  ioo,  then  com- 
pletely to  ioo,  then  by  ioo's  to  iooo,  and  finally  completely  to 
iooo.  Their  operations  may  also  be  anywhere  within  this  space, 
although,  of  course,  most  of  their  results  will  involve  only  small 
numbers.  In  the  Roman  notation  the  limit  may  be  set  at  XII, 
this  sufficing  for  the  reading  of  time  and  for  the  chapter  numbers 
of  their  books. 

1  Sundara  Row's  work  on  Geometric  Paper  Folding  (Open  Court  Pub- 
lishing Co.),  illustrated  by  photographs  taken  by  me  a  few  years  ago,  is 
suggestive,  although  not  adapted  to  grade  work. 
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Counting.  Without  going  to  an  extreme  in  counting  by 
various  numbers  where  no  definite  purpose  is  served,  there  is  a 
field  in  which  counting  is  very  advantageous.  To  count  by  2's 
from  2  to  10  and  from  1  to  11  has  the  pleasure  of  any  rhythmic 
sequence  and  at  the  same  time  gives  the  addition  table  of  2's,  and 
the  counting  by  2's  from  2  to  20  gives  the  corresponding  multi- 
plication table.  Similarly,  counting  by  3's  from  3  to  30  gives 
the  multiplication  table  of  3's,  while  the  further  counting  from 
1  and  2  to  13  and  14  gives  the  different  addition  combinations. 
The  exercise  is  interesting  to  children,  and  the  knowledge  secured 
in  this  way  is  more  than  one  would  at  first  think. 

Addition.  The  tables  should  be  completed  during  this  year,  in- 
cluding the  sums  of  any  two  one-figure  numbers.  There  are  only 
45  possible  combinations  of  numbers  below  10,  viz. :  1  -f-  1,  1  -f-  2 
and  so  on  to  1+9;  2  -f-  2,  2  +  3,  and  so  on  to  2  -|-  95  3  +  3, 
3  +  4,  and  so  on  to  3  -f-  9 ;  and  similarly  for  the  others  to  9  +  9, 
besides  the  zero  combinations  referred  to  earlier  in  this  paper. 
It  is  better,  however,  to  continue  the  sums  to  include  10, — a  simple 
matter  but  one  that  is  often  helpful.  The  addition  of  numbers  of 
two  and  even  of  three  figures  each  may  be  taken  during  this  year, 
but  not  more  than  five  or  six  in  a  column  should  be  used. 

Subtraction.  Subtraction  may  be  carried  far  enough  to  in- 
clude numbers  of  three  figures  each.  The  method  to  be  employed 
has  already  been  discussed  in  section  XII.  In  both  addition  and 
subtraction  there  should  be  an  effort  to  cultivate  the  habit  of 
rapidity,  although  never  to  the  exclusion  of  accuracy.  The  time 
limit  on  work,  mentioned  on  page  68,  should  be  employed  in  all 
written  work.  In  general  in  both  addition  and  subtraction  the 
full  form  should  be  employed  until  it  is'  thoroughly  understood. 
For  example,  in  adding  247,  376,  and  85,  a  problem  that  must 
have  been  preceded  by  many  simpler  ones,  it  is  well  to  use  the 
first  of  the  following  forms  until  the  reasons  are  understood,  and 
then  to  adopt  the  second : 

247  247 

376  376 

85  85 

18  708 

190 
500 
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Likewise,  if  the  "Austrian"  method  is  taken  for  subtraction,  it 
is  better  to  begin  a  problem  like  852  —  476  in  the  full  form,  as 
follows : 

852  =  800  +  50  +  2 

476  =  400  +  70  +  6 

The  difference  between  these  is  the  same  if  we  add  10  to  each, 
and  also  100  to  each,  and  we  add  them  as  follows,  so  that  we  can 
easily  subtract  in  each  order : 

800  +  150+  12 
500  +80+6 


300+    70+    6  =  376 

After  this  is  understood  we  may  proceed  to  the  ordinary 
arrangement. 

Multiplication.  The  multiplication  tables  may  be  learned  this 
year  as  far  as  10  X  5-  Some  schools  go  even  as  far  as  10  X  10, 
and  others  find  it  better  to  postpone  all  of  this  work  until  the 
third  grade.  Products  should  be  learned  both  ways,  i.e.,  5X6 
and  6X5-  There  is  a  great  advantage  in  reciting  all  tables 
aloud,  and  even  in  chorus,  since  this  leads  to  a  tongue  and  ear 
memory  that  powerfully  aids  the  eye  memory  when  the  pupil 
needs  to  recall  a  number  fact.  Counting  enables  the  tables  to  be 
developed  in  a  rhythmic  fashion  that  is  pleasing  to  the  ear,  and 
shows  multiplication  by  integers  to  be  merely  an  abridged  addi- 
tion, that  is,  that  3  +  3  +  3  +  3  is  more  briefly  stated  as  4  X  3- 

Division.  The  multiplication  table  should  carry  with  it  the 
division  table.  This  need  not  be  developed  as  a  separate  feature 
but  may  be  treated  as  the  inverse  of  the  multiplication  table  ex- 
actly as  subtraction  is  the  inverse  of  addition.  The  fact  that 
4  X  6  =  24  should  bring  out  the  second  direct  fact  that  6  X  4  =  24, 
and  the  two  inverses,  24-^6=4,  and  24  -^-4  =  6.  These  inverses 
may  be  introduced  in  a  way  that  is  analogous  to  that  followed  in 
subtraction.  That  is  to  say,  after  learning  that  4  +  5  =  9  we 
ask,  "What  number  added  to  5  equals  9?"  "What  number  added 
to  4  equals  9?"  Similarly,  after  4  X  5  =  20  we  ask,  "What  num- 
ber multiplied  by  4  equals  20?"     "What  number  multiplied  by  5 
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equals    20?"     These    may    then    be    expressed    as    20-^-4=5, 

20  -r-  5  =  4- 

In  division  in  this  grade  we  also  have  an  illustration  of  the 
fact  that  the  full  form  should  precede  the  short  one.  A  child 
more  easily  grasps  the  idea  of  36  -4-  3  if  he  sees  the  first  of  these 
forms  before  he  comes  to  use  the  second : 

3)30  +  6  3)36 

10 -f- 2  12 

In  the  same  way,  when  he  comes  to  divide  36  by  2,  it  is  better 
to  begin  with  the  first  of  the  following  forms : 

2)20  +  16  2)36 

10+8  "78 

Teachers  will  find  it  better  to  write  the  quotient  below  the 
dividend  in  short  division,  even  though  it  is  preferably  written 
above  in  the  long  process.  There  is  no  advantage  in  trying  to 
change  the  habit  of  the  world  on  such  a  small  matter.1 

Fractions.  Children  know  the  meaning  of  l/2,  %,  and  often 
of  y$,  on  entering  this  grade.  If  y$  is  not  known  it  should  be 
introduced  and  %,  %,  %  may  also  be  added  to  the  list  at  this 
time,  although  many  successful  teachers  prefer  to  postpone  them 
until  Grade  III.  The  use  of  objective  work  is  imperative,  and 
it  is  better  to  take  various  simple  materials  than  to  confine  one's 
self  to  elaborate  fraction  disks  or  other  similar  devices.  Every 
school  has  cubes  to  work  with,  and  the  use  of  cubes,  paper  fold- 
ing, paper  cutting,  and  the  common  measures  is  recommended 
as  quite  sufficient. 

Denominate  Numbers.  The  denominations  already  learned 
in  Grade  I  should  be  frequently  used,  and  to  them  should  be  added 
the  relation  between  the  ounce  and  pound ;  the  pint,  quart,  and 
gallon ;  the  quart,  peck,  and  bushel ;  the  reading  of  time  by  the 
clock,  and  the  current  dates.  The  idea  of  square  measure  (in 
square  inches)  is  introduced.  All  of  this  work  should  be  done 
with  the  measures  actually  in  hand  so  far  as  this  is  possible.  A 
table  of  denominate  numbers  means  very  little  unless  accompanied 
by  the  real  measures.  This  will  be  felt  by  any  American  grade 
teacher  who  teaches  the  metric  system  without  the  measures,  and 

1  See  my  Handbook,  p.  27. 
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who   tries  to  think  of  his  weight  in  kilos,  his  height  in   centi- 
meters, and  the  distance  to  his  home  in  kilometers. 

Symbols.     It  has  already  been  said  that  symbols  like  -|-,  — , 
X.  and  -f-  were  invented  for  algebra  and  have  only  recently  found 
place  as  symbols  of  operation  in  arithmetic.1     The  desire  to  em- 
ploy them  has  led  many  teachers  to  use  long  chains  of  operations 
that  are  never  seen  in  practical  life  and  which,  while  serving  some 
purpose  in  oral  work,  are  vicious  as  written  exercises.     For  ex- 
ample, 2-J~4H-24-5X6-^3-|-3isa  kind  of  work  that  should 
never  appear  in  the  grades.     Arithmetically  it  is  easy  enough,  and 
the  answer  is  17,  but  there  is  no  use  in  puzzling  a  child  to  remem- 
ber which  signs  have  the  preference  in  such  a  chain.     This  is  a 
small  technicality  of  algebra,  of  which  the  importance  is  much 
overrated  even  there,  and  it  has  no  place  in  the  elementary  school. 
With  respect  to  the  symbols  2  X  $3  and  $3X2  there  is,  however, 
a  reasonable  question,  since  there   is  good  authority   for  each. 
Modern  usage  favors  the  former  because  we  more  naturally  say 
"2  times  3  dollars"  than  "3  dollars  multiplied  by  2," 
and  it  is  better  to  read  from  left  to  right  as  in  an 
ordinary   sentence.     It  should  be  repeated,  however, 
$6         that  the  forms  which  the  child  needs  to  visualize  are 
not  these,  but  the  one  he  will  meet  in  actual  computa- 
tion, as  here  shown. 

Objects.  It  is  here  repeated,  as  essential  to  a  discussion  of 
the  work  of  the  second  grade,  that  objects  are  necessary  in  devel- 
oping certain  number  relations,  but  that  they  should  be  discarded 
as  soon  as  the  result  is  attained.  Number  facts  must  be  mem- 
orized by  every  one,  and  objects  may  become  harmful  if  used  too 
often. 

Nature  of  the  Problems.  This  matter  begins  to  assume  con- 
siderable importance  in  this  grade,  and  it  has  been  already  dis- 
cussed in  section  IV.  It  may  be  said  in  general,  however,  that 
several  of  our  recent  American  arithmetics  are  making  a  serious 
effort  to  improve  the  applications  of  the  subject,  adapting  them 
to  the  mental  powers  and  to  the  environment  of  the  pupils  instead 
of  offering  obsolete  material  of  no  practical  value  and  of  little 
intend. 

1  It  is  true  that  +  and  —  were  first  used  in  Widman's  arithmetic  of 
1489,  but  net  as  symbols  of  operation. 
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XIX.     The  Work  of  the  Third  School  Year 

The  Preparation.  Since  the  text-book  is  placed  in  the  hands 
of  children  during  the  latter  part  of  the  second  school  year  or  at 
the  opening  of  the  third,  it  becomes  particularly  important  to  have 
a  systematic  review  of  the  work  of  Grades  I  and  II  at  the  begin- 
ning of  this  year.  The  text-books  usually  provide  for  this,  and 
by  their  help  these  important  things  are  accomplished :  ( 1 )  The 
children's  memories  are  refreshed  as  to  the  essential  features  of 
the  preceding  years'  work,  viz.,  the  addition  table,  and  the  mul- 
tiplication table  as  far  as  the  course  of  study  may  require.  (2) 
Children  are  "rounded  up,"  brought  to  a  certain  somewhat  uni- 
form standard,  so  that  all  can  begin  the  serious  use  of  the  text- 
book with  approximately  the  same  equipment.  (3)  The  superior 
capacity  or  the  defect  of  the  individual  has  an  opportunity  to 
show  itself  early,  allowing  for  such  advancement  or  special  atten- 
tion as  the  case  demands.  In  other  words  the  "lock-step"  can  be 
broken  without  the  usual  delay.  As  to  further  argument  for  this 
autumnal  review  the  reader  may  refer  back  to  section  XIII  of  this 
article. 

The  Leading  Mathematical  Features.  In  this  year  rapid  writ- 
ten work  is  an  important  feature.  The  oral  has  predominated 
until  now,  but  in  Grade  III  the  operations  involve  larger  numbers 
than  before,  and  the  child  begins  to  acquire  the  habit  of  writing 
his  computations.  Multiplication  extends  to  two-figure  multi- 
pliers and  long  division  is  begun.  The  most  useful  tables  of 
denominate  numbers  are  completed. 

Number  Space.  It  is  usually  considered  sufficient  if  the  child 
understands  numbers  to  10,000  in  this  grade,  although  he  may  be 
allowed  to  count  by  10,000's  to  100,000  or  even  farther.  Indeed, 
as  soon  as  he  understands  numbers  to  1,000  he  rather  enjoys 
showing  his  prowess  by  counting  by  1,000's  and  by  writing  large 
numbers.  Counting  always  extends  far  beyond  the  needs  of 
computation — a  law  that  is  true  to-day  and  has  been  true  in  the 
historical  development  of  all  peoples.  In  the  writing  of  Roman 
numerals  there  is  no  particular  object  in  going  beyond  C  in  the 
first  half-year,  and  M  in  the  second  half.  It  must  be  borne  in 
mind  that  we  use  the  Roman  forms  chiefly  in  chapter  or  section 
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numbers,  and  less  often  in  reading  dates,  so  that  all  writing  of 
very  large  numbers  by  this  system  is  an  obsolete  practice  and  a 
waste  of  time.  Indeed  it  is  not  strictly  a  Roman  system  any 
more,  so  much  have  we  changed  the  numerals  from  their  early 
forms. 

Counting.  In  this  grade  the  counting  of  Grade  II  should  be 
continued,  including  the  6's,  fs,  8's,  9's,  and  io's,  as  a  basis  for 
the  multiplication  tables  and  as  a  review  of  the  addition  combina- 
tions. There  is  no  need  of  counting  beyond  certain  definite  limits, 
however.  Thus  in  counting  by  2's  beginning  with  o,  we  have 
o,  2,  4,  6,  8,  10,  12,  14,  16,  18,  20.  This  suffices  for  the  multipli- 
cation table  of  2's,  and  even  the  last  half  of  this  is  merely  a 
repetition  of  the  first  half  with  10  added. 

The  Decimal  Point.  It  becomes  necessary  in  this  grade  to 
write  dollars  and  cents,  and  hence  forms  like  $10.75,  $25.10,  and 
$32.02  are  given.  It  is  not  necessary  nor  even  desirable  that  the 
children  should  know  any  of  the  theory  of  decimal  fractions  at 
this  time.  The  decimal  point  should  be  looked  upon  by  them 
simply  as  separating  dollars  and  dimes,  and  it  will  give  no  trouble 
unless  the  teacher  confuses  the  class  by  the  ever-present  danger 
of  over-explaining. 

Forms.  It  is  usual  in  Grade  III  to  review  the  simple  geo- 
metric forms  already  learned,  such  as  the  triangle,  rectangle, 
cylinder,  and  sphere.  Formal  definitions  are,  however,  undesir- 
able. The  chief  thing  is  that  the  child  should  use  the  names 
correctly.  Some  little  paper-folding  may  well  be  introduced  as 
a  basis  for  simple  square  and  cubic  measure. 

Square  and  Cubic  Measure.  The  ideas  of  area  (square  inches 
or  square  feet)  and  volume  (cubic  inches  or  cubic  feet)  may 
enter  into  the  work  of  this  grade,  although  some  successful  teach- 
ers prefer  to  introduce  them  in  Grade  IV,  finishing  this  work  in 
Grade  V.  If  introduced  here,  they  are  of  course  treated  objec- 
tively, usually  with  paper-folding,  drawing,  or  inch  cubes  of  wood. 
There  is  hardly  any  trouble  with  this  work  unless  the  teacher 
enlarges  upon  its  difficulties.  If  there  is  accuracy  of  language, 
spoken  and  written,  from  the  beginning,  this  will  continue;  but 
if  the  teacher  allows  expressions  like  "3  inches  times  3  inches 
equals  9  square   inches,"   instead   of  "3   times   3    square  inches 
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equals  9  square  inches,"  there  will  be  produced  loose  habits  of 
thought  and  expression  that  will  lead  to  great  trouble. 

Devices  for  Fractions.     It  is  still  necessary  in  this  grade  to 
make  a  good  deal  of  use  of  objective  work  in  treating  fractions, 
and  to  make  the  work  largely  oral  dur- 
ing the  first  half  year.     There  is  also  an 
advantage  in  using  columns  of  figures  2.       \  \ 

like  those  here  shown.     Here  it  is  very  2       3       4       z 

easy  to  see  that  ^  of  8  is  two  2's,  or  4 ;  2       3       4       5 

that  *4  of  12  is  3  ;  that  ^4  01  *6  is  three  —     —    —     — 

4's  or  12,  and  that  y2  of  20  is  the  same  8      12     10     20 

as  2/\  of  20,  or  two  5's,  or  10.  From 
the  second  arrangement  it  is  easy  to  see 
that  2  is  ]/2  of  4,  Ys  of  6,  Y\  of  8,  and  2 

%  of  10;  that  4  is  Yi  of  6,  ^  of  8;  that  2       2 

6  is  %  °f  8  and  ^  of  10,  and  so  on.  222 

Devices  of  this  kind  add  both  to  the  in- 

2222 
terest  in  and  clear  comprehension  of  the  

subject,    and    when    not    carried    to    an  4       6       8      10 

extreme  are  valuable. 

Addition.  The  45  combinations  of  one-figure  numbers  should 
be  reviewed,  and  in  the  first  half  year  oral  work  of  the  types  of 
20  -f-  30,  25  -j-  30  should  be  taken,  to  be  followed  in  the  second 
half  year  by  cases  like  25  -f  32  and  225  -f-  32,  where  no  "carry- 
ing" is  involved. 

As  already  stated  there  is  an  advantage  in  introducing  any 
difficulty  in  operation  by  using  the  complete  form. 

While,  for  example,  the  annexed  problem  in  addition 

4  7         is  not  designed  as  an  introduction  to  the  addition  of 

.  -2         three-figure  numbers,  it  illustrates  what  is  meant  by 

40,         the  complete  form.     The  teacher  need  have  no  fear 

that  children  cannot  easily  be  brought  to  use  the 

24         abridged  form;  "the  line  of  least  resistance"  will 

I3°         bring  that   about,   while   on  the  score  of  a  clear 
1 100 

understanding  of  the  operation  this  complete  form 

1254         is   ^ar  superior   to   the  other.     It   should   also   be 

mentioned  that  the  pupil  should  at  this  early  stage 

be  taught  to  recognize  his  own  liability  to  error  and 
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to  do  what  every  computer  has  to  do,  add  each  column  twice,  in 
opposite  directions,  to  be  sure  of  his  result, — to  "check"  it,  as  we 
say. 

Subtraction.  This  subject  has  been  sufficiently  treated  under 
section  XIII.  The  extent  of  the  work  is  suggested  by  the  work 
in  addition,  and  of  the  various  methods  the  "Austrian"  seems  at 
present  to  be  the  best. 

Multiplication.     This,    with    division,    constitutes    the    special 
work  of  the  year,  addition  and  subtraction  offering  no  essentially 
new  difficulties.     In  the  first  half  year  it  is  customary  to  complete 
the  tables  through  10  X  10,  and  the  products  must  be  thoroughly 
memorized  not  merely  in  tabular  form  but  when  called  for  in  any 
order.     The  plan  of  carrying  the  tables  to  12  X  12,  while  neces- 
sary   in    England    on    account    of    the 
monetary  system  used  there,   has  gen- 
298  erally  been  discarded  in  America,  it  being 

3  felt  that  the  time  required  for  this  extra 

work  could  be  better  employed.     In  the 
24.  ^^  3  V      8 
2ZQ  _  first  half  year  multiplication  may  be  car- 

600  =  t,  X  200         riQd   so   ^ar   as   to   include  three-figure 

multiplicands  and  one-figure  multipliers, 


894  =  3  X  298         and  the  work  may  at  first  be  arranged 

in  the  complete,  and  later  in  the  com- 
29°         mon    abridged    form    as    here    shown. 
_         Since  all  such  work  is  done  in  the  class- 
go,         room  where  the  teacher  can  supervise  it, 
there  should  be  a  time  limit  placed  upon 
it,  to  the  end  that  habits  of  rapidity  as 
well  as  of  accuracy  should  be  acquired.    In  the  second  half  year 
the  work  may  usually  be  extended  to  two-figure  multipliers,  in 
which  the  complete  form  should  again 
precede  the  common  abridgment,  as  298 
here  shown.    There  is  also  introduced  43 
in   this  year  such  multiplications  as             ~      _ 
that  of  $2.75  by  7,  thus  preparing  the           f     9J  Z  4lx  298 

way     for    decimal     fractions.      The         

latter  are  not,  however,  treated  in  this  12814  =  43  X  298 

grade. 
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Division.     In  this  year  oral  division  by  one-figure  divisors 

is  introduced  for  such  simple  cases  as  484  -r-  2,  484  -f-  4,  481  -i-  2, 

etc.     Short  division  of  numbers  like  522  —  6 

should  be  introduced  by  some  such  form  as         ,N 

.  6)  ^22 

the  annexed.     Such  separations  of  the  divi-  -^— 

dend  are  made  for  the  purpose  of  having-  the         6)480  -f-  42 
process  seen  in  its  simplest  form,  and  teach-  80  -\-    7 

ers  should  write  problems  of  this  kind  on  the  —  87 

board  often  enough  to  make  sure  that  the 
process  is  understood.     The  children  should  not  be  required  to  use 
this  form,  but  should  get  to  the  practical  work  of  division  as  soon 
as  possible.     In  the  second  half  year  the  two-figure  divisor  may  be 

introduced,  but  since  the  greatest 
-,-  difficulty   in   division    consists    in 

the  estimating  of  the  successive 
quotient  figures,  it  is  well  to  con- 
fine the  divisors,  for  this  year,  to 
those  whose  unit  places  are  at 
first  o,  then  1,  and  finally  2.  As 
an  early  form  for  long  division, 
the  annexed  algorism  is  suggested. 
The  use  of  United  States  money 
again  brings  in  the  decimal  point 
so  naturally  that  the  difficulty  of 
decimal  fractions  is  much  dimin- 
ished when  that  topic  is  reached. 
The  full  form  that  may  properly 
precede  the  common  abridgment 
is  here  set  forth. 

Scope  of  Work  with  Fractions.  The  pupil  is  now  able  to  use 
halves,  thirds,  fourths,  fifths,  sixths,  and  eighths,  or,  if  not,  this 
work  should  be  introduced  at  this  time.  Oral  addition  and  sub- 
traction of  fractions  with  a  common  denominator.  The  reduc- 
tion of  halves  to  fourths,  sixths,  and  eighths,  and  of  thirds  to 
sixths,  is  introduced  by  means  of  objects,  the  objects  being  dis- 
carded as  soon  as  they  have  served  their  purpose.  Fractional 
parts  of  numbers  of  three  figures  or  less,  these  being  selected  so 
as  to  be  multiples  of  the  denominator. 


21)1575 
1470  = 

170  X  21 

105 
105  = 

:     5X21 

$0.37 

2i)$7-77 
6.30  = 

:  21   X  $0.30 

1.47 
1.47  = 

21   X  $0.07 
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Denominate  X umbers.  Here  as  in  other  grades  it  is  neces- 
sary to  review  and  frequently  use  the  tables  already  learned. 
The  table  of  square  units  is  often  introduced  and  extended  to  the 
square  yard,  although  it  may  be  postponed  a  year.  The  gill  is 
added  to  the  table  of  liquid  measure,  and  the  table  of  time  is  com- 
pleted. Modern  teaching  finds  it  advisable  to  introduce  the  units 
of  measure  only  as  rapidly  as  the  child  develops  the  need  for 
them  and  can  therefore  understand  them.  In  all  cases  it  is  desir- 
able to  have  the  measures  where  they  can  be  seen  or  in  some 
other  way  appreciated.  For  example,  when  the  acre  is  intro- 
duced, somewhat  later,  a  piece  of  land  near  the  school,  approx- 
imately an  acre  in  size,  should  be  shown  to  the  class.  In  the 
same  spirit  they  should  see  a  ton  of  hay  or  a  ton  of  coal,  a  cord 
of  wood  where  this  is  possible,  a  rod,  a  gill  measure,  and  so  on. 
It  is  very  important  that  the  great  basal  units  used  by  our  people 
should  be  visualized  by  the  children,  so  that  bushel,  mile,  ton, 
etc.,  shall  not  be  mere  words. 

Typical  Problems.  The  following  are  suggested  as  two  prac- 
tical sets  of  problems,  adapted  to  this  grade,  each  telling  a  story 
that  may  suggest  other  topics  for  original  work  by  the  class. 

Oral  Exercise 
Some  Home  Meals 

1.  The  coffee  for  our  breakfast  cost  6c,  the  potatoes  4c,  the 
meat  32c,  and  the  bread  4c.  How  much  did  the  bread  and  meat 
cost  ?     How  much  did  all  the  food  cost  ? 

2.  The  oatmeal  for  a  breakfast  cost  8c,  the  milk  4c,  the 
fruit  ioc,  the  rolls  and  butter  5c,  and  the  eggs  8c  How  much 
did  this  food  cost? 

3.  For  a  dinner  the  meat  cost  30c,  the  vegetables  20c,  the 
dessert  20c,  the  coffee  15c,  and  the  other  food  15c  Find  the 
total  cost. 

4.  The  meals  for  a  small  family  cost  $1.70  on  one  day  and 
$2.20  on  another  day.  How  much  did  they  cost  for  these  two 
days  ? 

Written  Exercise 
The  toad  is  one  of  man's  best  friends.     One  toad  will  keep  a 
garden  of  800  sq.  ft.  free  from  harmful  insects. 
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1.  At  this  rate,  how  many  toads  would  protect  from  insects 
a  garden  80  ft.  wide  and  100  ft.  long? 

2.  The  eggs  of  4  toads  were  counted  and  found  to  be  7547, 
11,540,  7927,  and  9536.     How  many  were  there  in  all? 

3.  If  one  out  of  50  hatched,  how  many  hatched?  (Divide 
all  by  50.)  If  715  of  these  were  destroyed  by  other  animals,  how 
many  survived? 

4.  If  each  of  these  survivors  destroys  insects  that  would 
cause  $10  worth  of  damage,  how  much  are  they  all  worth  to  a 
village  ? 

XX.     The  Work  of  the  Fourth  School  Year 

The  leading  Mathematical  Features.  In  this  the  last  year  of 
the  primary  grades  it  is  well  to  feel  that  the  essentials  of  arith- 
metic have  all  been  touched  upon.  It  is,  therefore,  desirable  to 
review  the  four  fundamental  operations,  extending  the  multipli- 
cation and  division  work  to  include  three-figure  multipliers  and 
divisors.  The  common  business  fractions  should  also  be  included, 
with  simple  operations  as  far  as  multiplication. 

Number  Space.  In  the  first  half  year  the  numbers  may  extend 
to  100,000,  and  in  the  second  half  year  number  names  may  be 
given  as  high  as  a  billion.  The  operations,  however,  should  be 
confined  to  the  smaller  numbers  of  such  business  as  can  be  appre- 
ciated by  children  of  this  age. 

Counting.  The  prime  object  of  the  counting  exercises,  the 
developing  of  the  tables  of  addition  and  multiplication,  has  now 
been  accomplished,  except  when  it  is  desired  to  carry  the  multi- 
plication table  to  12  X  12.  In  that  case  the  counting  may  now 
be  continued  by  n's  to  132  and  by  12's  to  144.  Otherwise  the 
only  use  of  counting  in  this  grade  is  for  the  purpose  of  review. 

Addition  and  Subtraction.  There  should  be  much  rapid  oral 
work  with  numbers  like  the  following : 


7        17        37        37 

+  4     +4+    4    +14 

47 

+  24 

11         21         31         51 
—  7—7—17—27 

7i 

—  47 
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The  written  work  should  be  undertaken  with  the  aim  of  (1) 
accuracy,  secured  by  always  checking  the  result;  (2)  rapidity, 
secured  by  setting  a  time  limit  upon  all  work.  Children  should 
by  no  means  neglect  this  matter  of  checks,  since  it  is  used  in  all 
the  business  world.  Much  of  the  complaint  of  business  men, 
that  boys  from  the  schools  are  always  inaccurate  in  arithmetic, 
would  be  obviated  if  pupils  were  always  required  to  check  their 
additions  by  adding  in  the  opposite  directions,  and  their  other 
results  in  some  appropriate  manner.  In  subtraction,  for  example, 
if  the  result  is  obtained  by  the  "Austrian"  method  it  should  be 
checked  by  adding  it  to  the  subtrahend  in  the  opposite  direction. 

Multiplication  and  Division.  No  new  principles  are  involved 
here,  and  the  work  of  the  preceding  year  is  simply  extended  to 
include  larger  numbers.  In  some  schools  the  multiplication 
table  is  extended  to  12  X  12,  although  this  is  not  important 
enough  for  most  people  to  make  it  worth  the  while.  It  is  a  good 
plan,  however,  to  learn  all  products  less  than  50,  as  2  X  13, 
3  X  15,  4  X  12,  and  so  on,  since  these  are  so  often  used  in  the 
purchases  of  the  household.  Even  a  child  ought  to  know  the 
cost  of  2  lb.  of  meat  at  18  cents  a  pound,  without  using  pencil  and 
paper.  The  practical  checks  on  multiplication  and  division  are 
not  advantageously  discussed  as  early  as  this. 

Fractions.  Here  as  later  the  work  in  common  fractions  should 
be  confined  to  those  needed  in  ordinary  business,  and  at  present 
to  those  from  y2  to  %.  Of  course  there  is  no  objection  to  an 
occasional  example  with  denominators  of  two  or  three  figures, 
but  the  day  of  fractions  likefl-f^is  past,  decimal  fractions  having 
taken  the  place  of  all  such  forms.  Children  in  this  grade  should 
also  know  that  %]/2  =  50  cents,  and  $J4  =  25  cents.  The  opera- 
tions may  extend  as  far  as  easy  multiplications  of  an  integer  and 
a  fraction,  two  fractions,  or  an  integer  and  a  mixed  number. 
Unusual  forms  of  operation,  not  practical  in  business,  should  not 
be  given,  and  the  teacher  should  resist  all  temptation  to  depart 
from  this  principle  on  any  supposed  ground  of  mental  discipline. 

Decimal  Fractions.  A  brief  introduction  to  this  subject,  based 
on  the  work  already  given  in  United  States  money,  may  be  al- 
lowed in  this  grade,  although  the  serious  treatment  of  decimals 
belongs  later  in  the  course. 
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Denominate  Numbers.  The  tables  needed  in  business  life  are 
completed  in  this  grade  by  adding  that  of  land  measure,  and  com- 
pleting long  and  cubic  measure.  In  the  work  of  adding  and  sub- 
tracting compound  numbers  children  should  feel  that  there  is  no 
principle  involved  that  is  not  found  in  integers.  For  example, 
consider  these  two  cases  : 

37  3  ^.  7  in.  3  lb.     7  oz. 

25  2  ft.  5  in.  2  lb.     5  oz. 

62  6  ft.  5  lb.  12  oz. 

In  the  first,  because  7  -f-  5  =  I2>  which  is  1  ten  and  2  units,  the 
1  ten  is  added  to  the  io's.  In  the  second,  because  7  in.  -f-  5  in.  = 
12  in.  or  1  ft.,  the  1  ft.  is  added  to  the  feet.  In  the  third,  because 
7  oz.  -f-  5  oz.  =  12  oz.,  which  does  not  equal  a  pound,  it  is  written 
under  ounces.  In  every  case  the  principle  is  the  same,  to  add  to 
the  next  order  any  units  of  that  order  that  are  found.  In  general 
we  use  compound  numbers  of  only  two  denominations,  and  it  is 
on  such  numbers  that  we  should  lay  the  emphasis.  The  use  of 
numbers  of  four  or  five  denominations  is  now  obsolete,  and  there 
is  not  enough  disciplinary  value  in  the  subject  to  warrant  using 
them  instead  of  the  numbers  of  actual  business. 

As  heretofore  mentioned,  there  should  be  an  effort  to  have 
children  visualize  the  standard  measures  of  our  country,  such  as 
the  acre,  mile,  ton,  and  bushel. 

Teachers  should  be  careful  at  this  time  that  slovenly  methods 
of  statement  do  not  become  habits.  Such  forms  as  the  following, 
for  example,  are  inexcusable : 

60  in.  h-  12  —  5  ft. 

60  -f-  12  =  5  ft. 

60  in.  -r-  12  in.  =  5  ft. 

If  we  wish  to  reduce  60  in.  to  feet  we  have  three  correct  forms, 

any  one  of  which  is  easily  explained : 

60  X  M2  ft.  =  5  ft. 

60  in.  -f-  12  in.  =  5,  the  number  of  feet, 

60  -f-  12  =  5,  the  number  of  feet. 

If  slovenly  forms  are  allowed  here  they  must  be  expected  in  all 
subsequent  grades,  and  they  must  be  expected  to  lead  to  slovenly 
thought  in  the  treatment  of  all  kinds  of  problems. 
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Review.  At  the  close  of  the  year  there  should  be  a  review  of 
all  the  essential  features  of  the  work  in  the  primary  grades.  This 
requires  skill  on  the  part  of  the  teacher  lest  it  become  stupid  and 
so  wearisome  as  to  lose  its  chief  value.  Original  local  problems 
to  test  the  children  in  the  four  fundamental  operations  with 
integers  and  (as  far  as  they  have  gone)  with  fractions,  will  usu- 
ally render  the  work  interesting  and  will  hold  the  attention. 

Nature  of  the  Problems.  Here  as  elsewhere  the  problems 
should  touch  the  children's  interests  and  be  adapted  to  their 
mental  abilities.     The  following  may  be  taken  as  types : 

Oral  Exercise 

1.  Tell  the  cost  of  some  kind  of  cloth.  How  much  will 
io^4  yd.  cost  ? 

2.  Tell  the  cost  of  a  pair  of  shoes.  How  much  will  2  pairs 
cost? 

3.  If  a  man  earns  $3  for  10  hours'  work,  how  many  hours 
must  he  work  to  earn  enough  to  buy  his  daughter  a  pair  of  shoes 
at  $1.50? 

4.  How  many  hours  must  he  work  to  earn  enough  to  buy  a 
$6  suit  of  clothes  for  his  son  ? 

Written  Exercise 

1.  Sarah's  mother  bought  4%  yd.  of  cloth  for  a  cloak,  at  $1.25 
a  yard.     What  did  she  pay  for  it? 

2.  She  also  bought  3^  yd.  of  lining  at  50c.  a  yard,  and  4% 
yd.  of  braid  at  20c.  a  yard.     How  much  did  these  cost? 

3.  She  also  bought  6  pearl  buttons  at  $1.50  a  dozen,  and  2 
spools  of  silk  at  8c.  a  spool.     How  much  did  these  cost? 

4.  The  dressmaker  charged  $5  for  making  the  cloak.  What 
did  materials  and  making  cost? 

5.  John's  mother  bought  2J/2  yd.  of  goods  for  a  coat,  at  $1.20 
a  yard,  and  2^4  yd.  of  lining  at  48c.  a  yard.  How  much  did  these 
cost? 

6.  She  also  bought  a  dozen  buttons  at  25c.  a  dozen,  and  2 
spools  of  silk  at  8c.  a  spool,  and  paid  $3  for  making.  How  much 
did  the  coat  cost? 
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XXL     The  Work  of  the  Fifth  School  Year 

The  Leading  Mathematical  Features.  There  should  in  this 
year  be  a  thorough  review  of  the  fundamental  operations  with 
integers.  This  should  be  followed  by  the  same  operations  with 
the  common  fractions  and  denominate  numbers  of  business.  Per- 
centage may  be  begun,  although  in  some  places  it  is  better  to  post- 
pone this  until  the  following  year. 

Review.  There  is  usually  a  new  text-book  begun  in  this 
grade,  and  this,  if  properly  arranged,  offers  plenty  of  material  for 
the  review  above  mentioned,  with  numbers  that  are  appropriately 
larger.  Teachers  should  undertake  this  review  in  the  spirit  and 
for  the  reason  suggested  in  section  XIII. 

Number  Space.  This  number  space  is  now  unlimited,  but 
names  beyond  billion  are  of  no  particular  importance.  Large 
numbers  should  always  represent  genuine  American  conditions. 
It  is  better  to  perform  several  operations  on  the  ordinary  numbers 
of  daily  life  than  to  perform  one  on  an  absurdly  long  number; 
but  on  the  other  hand,  reasonable  attention  to  operations  on  large 
numbers  that  represent  real  business  cases  is  to  be  commended. 

Addition.  Larger  numbers  and  longer  columns  may  now  be 
used,  but  there  is  a  limit  to  this  matter.  In  general,  the  numbers 
used  by  the  average  citizen  are  the  ones  to  drill  children  upon. 
Children  should  be  encouraged  to  read  columns  as  nearly  as  pos- 
sible as  they  read  a  word.  When  we  see  the  word  "book"  we  do 
not  think  "b,"  "o,"  "o,"  "k,"— we  think  "book"  without  any  spell- 
ing; so  when  we  see  the  annexed  column  we  should 
not  think,  "6  and  3  are  9,  9  and  3  are  12,  12  and  5  are  - 

17,"  nor  even  "6,  9,  12,  17,"  if  we  can  do  better  than  3 

this.     Probably  we  cannot  train  our  eyes  to  see  17  at  3 

a  glance,  as  we  see  "book,"  but  it  is  well  to  encourage  6 

children  to  look  at  this  as  9  -f-  8,  thinking  of  the  6  and 
3  as  9,  and  the  3  and  5  as  8.  But,  however  we  think 
of  such  a  column,  we  should  always  check  our  result  by  adding 
in  the  reverse  order.  If  teachers  do  not  think  this  necessary, 
let  them  add  twenty  sets  of  say  ten  five-figure  numbers  each, 
working  rapidly,  and  see  how  many  mistakes  they  themselves 
will  make. 
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Subtraction.  This  subject  has  been  sufficiently  discussed  on 
page  30.  The  important  matter  is  not  now  the  explanation,  for 
the  technique  has  already  been  learned;  the  operation,  accurately 
and  rapidly  performed,  is  the  desideratum,  the  check  being  of 
great  importance  in  securing  the  essential  accuracy. 

Multiplication.  It  is  now  advisable  to  let  the  child  know  some 
good,  practical  check  on  their  work  in  multiplication,  such  as 
computers  actually  use.  Of  the  checks,  the  simplest  is  that  of 
"casting  out  c/s."  The  explanation  of  this  process  is  too  long  to 
be  given  here,  and  the  reader  is  referred  to  the  author's  Hand- 
book, p.  57. 

Division.  The  children  are  now  old  enough  to  understand 
the  two  forms  of  division  illustrated  by  the  following : 

$125  -r-  $5  =  25 
$125  -^25  =  $5 

There  are  no  generally  accepted  names  to  distinguish  these, 
"measuring"  and  "partition"  not  meaning  much  to  children.  It 
suffices  that  it  is  clear  that  there  are  these  two  forms,  and  to  see 
that  we  avoid  such  inaccuracies  as  $125  -j-  $25  =  5  cows. 

Factors  and  Multiples.  This  subject  formerly  played  a  very 
important  part  in  arithmetic,  when  large  fractions  had  to  be  re- 
duced to  lower  terms.  With  the  introduction  of  the  decimal  frac- 
tion about  1600,  however,  it  lost  much  of  its  former  importance 
and  need  play  but  a  small  part  in  the  arithmetic  of  to-day.1 

Common  Fractions.  Some  objective  work  will  still  be  neces- 
sary in  treating  common  fractions,  but  it  should  be  dispensed  with 
as  soon  as  possible  and  the  material  should  not  be  of  one  kind 
alone.  In  the  operations  children  should  not  be  required  to  give 
very  elaborate  explanations,  although  they  should  see  clearly  the 
reasons  at  the  time  they  learn  the  processes.  This  has  been  dis- 
cussed already  in  section  X  of  this  essay  and  may,  therefore,  be 
dismissed  at  this  time. 

Denominate  Numbers.  The  operations  with  these  numbers 
should  be  a  part  of  the  work  of  the  year,  but  only  practical  cases 
should  be  taken.     To  divide  a  compound  number  of  four  denom- 

1  For  a  theoretical  treatment  of  the  subject  from  the  advanced  stand- 
point, consult  Beman  and  Smith's  Higher  Arithmetic. 
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inations  by  another  one  of  three,  for  example,  consumes  time  and 
patience  to  no  worthy  purpose. 

How  to  Solve  Problems.  Inasmuch  as  the  children  now  begin 
to  consider  problems  of  more  than  two  steps,  it  becomes  necessary 
to  devote  more  attention  to  the  methods  of  solving  examples. 
The  step  form  of  analysis,  therefore,  has  a  legitimate  place  in  this 
year's  work.  If  teachers  hope  for  exactness  of  thought  they  must 
insist  upon  accuracy  of  statement  in  these  written  exercises. 

Percentage  and  Decimals.  The  study  of  decimal  fractions 
may  safely  be  undertaken  in  this  grade,  and  this  may  be  followed, 
if  desired,  by  an  elementary  treatment  of  percentage.  If  at  the 
outset  children  understand  that  6%  is  only  another  way  of  writing 
yf-jj-  and  0.06,  there  will  be  but  little  difficulty  in  introducing  per- 
centage. One  important  feature  is  the  interchange  of  the  per 
cent  forms,  decimal  fractions,  and  common  fractions,  as  for  ex- 
ample, in  l/\  =  TVo  —  Q-25  =  25%-  It  is  better  not  to  introduce 
any  formulas  or  rules  in  such  work  in  percentage  as  may  be  taken 
at  this  time,  but  to  analyze  each  problem  as  it  arises.  In  the  next 
school  year  it  is  allowable  to  reverse  this  policy. 

Discount.  Of  all  the  applications  of  percentage  the  most  com- 
mon is  discount,  and  it  is  at  the  same  time  the  simplest.  This 
topic  may,  therefore,  be  introduced  in  this  grade,  the  other  appli- 
cations being  reserved  for  the  sixth  year. 

Nature  of  the  Problems.  The  great  industries  of  the  country 
may  be  taken  up  at  this  time  as  a  profitable  field  for  the  applica- 
tions of  arithmetic.  Children  now  begin  to  know  enough  geogra- 
phy to  permit  of  this  wider  view,  and  problems  that  relate  to  their 
own  country  have  an  interest  that  the  traditional  ones  about  the 
man  who  "owned  a  field  of  corn"  lacked.  Such  problems  are  not 
statistical  to  the  extent  that  their  data  are  to  be  memorized,  but 
they  state  real  conditions  instead  of  false  ones.  Of  problems 
suited  to  this  grade  the  following  are  types : 

Corn.  One  of  the  great  food  products  of  the  country  is  corn. 
The  greatest  corn-producing  states  are  Iowa,  Illinois,  Nebraska, 
Missouri,  Kansas,  and  Indiana. 
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Written  Exercise 

i.  When  this  country  produced  2,105,102,400  bu.  of  corn  a 
year,  averaging  25  bu.  to  the  acre,  how  many  acres  had  we  in 

corn? 

2.  If  3  bu.  of  corn  could  then  be  bought  for  $1,  what  was  the 
total  value  of  this  yield  of  2,105,102,400  bu.? 

3.  When  Iowa's  annual  product  amounted  to  305,800,000  bu., 
this  was  how  many  times  the  440,000  bu.  produced  by  Maine? 

4.  To  transport  1000  lb.  of  corn  from  St.  Louis  to  New 
Orleans  by  river  costs  $1.  How  much  will  it  cost  to  transport 
1750  tons? 

5.  If  the  average  value  of  corn  for  each  of  the  46,610  acres 
given  to  it  in  Connecticut  in  a  certain  year  was  $21,  and  for  each 
of  the  4,031,600  acres  in  Indiana  $13,  what  was  the  entire  value 
of  the  corn  crop  of  each  state? 

6.  If  the  average  annual  corn  crop  per  acre  is  40  bu.  in  Wis- 
consin, 36  bu.  in  Maine,  37  bu.  in  New  Hampshire,  38  bu.  in 
Massachusetts,  38  bu.  in  Indiana,  and  38  bu.  in  Iowa,  find  the 
average  by  adding  and  dividing  by  6. 

XXII.     The  Work  of  the  Sixth  School  Year 

The  Leading  Mathematical  Features.  The  leading  features 
of  this  year  should  be  percentage  and  its  applications,  particularly 
to  discount,  profit  and  loss,  commission,  and  interest.  Ratio  and 
simple  proportion  may  also  be  included. 

The  General  Solution  of  Problems.  Since  the  work  in  per- 
centage introduces  the  pupil  to  the  problems  of  business,  some  of 
which  become  rather  intricate  in  the  later  school  years,  it  is  well 
at  this  time  to  take  up  rather  systematically  questions  of  the  solu- 
tion of  problems  in  arithmetic.  To  this  end  there  should  be  con- 
sidered exercise  in  analysis  in  general  and  in  unitary  analysis  in 
particular,  and  the  equation  may  well  begin  to  find  place  in  the 
mental  equipment  of  the  child.  As  to  the  matter  of  analysis  no 
question  will  be  raised,  but  as  to  introducing  the  letter  x  some 
eachers  are  in  doubt.  When,  however,  we  come  to  consider  that 
it  merely  replaces  an  awkward  symbol  that  has  long  been  used, 
and  makes  the  work  much  clearer,  the  objection  cannot  be  main- 
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tained.  For  example,  2  -)-(?)=  7  is  sometimes  used  as  early 
as  the  first  school  year;  this,  however,  is  only  a  complicated  way 
of  writing  2  -\-  x  =  7,  the  two  meaning  exactly  the  same  thing. 
Similarly,  4  : 7  =  12  :  (  ?)  is  only  an  awkward  way  of  writing 
what  is  equivalent  to 

x         7 

12        4 
the  latter  being  in  every  way  simpler  of  understanding  and  easier 
of  solution.     There  are  several  classes  of  problem  in  percentage 
that  are  made  clearer  by  the  use  of  this  convenient  x,  and  its  use 
is  quite  as  arithmetical  as  algebraic. 

Percentage.  In  this  work  special  attention  should  be  given 
to  the  common  per  cents  and  fractions  of  business,  such  as 
^  =  50%,  54=25%,  ^  =  12^%,  1^  =  33^%,  and  so  on. 
In  the  matter  of  solution,  the  x  should  be  used  in  those  inverse 
cases  where  it  makes  the  problem  clearer.  Such  is  the  case  of 
finding  the  cost  of  goods  that  sell  at  10%  above  cost,  and  sell  for 
$126.50.     Here  we  have,  if  x  represents  the  cost, 

x  -\-  .iox  =  $126.50 
i.iaar  =  $126.50 

x  =  $126.50  -=-  1. 10 
^•  =  $115 

Other  forms  of  solution  might  be  used,  but  this  is  the  most  satis- 
factory. 

Discount.  This  being  the  first  and  most  important  of  the 
applications  of  percentage,  considerable  attention  should  be 
devoted  to  it.  The  case  of  several  discounts  may,  however,  be 
postponed  until  the  following  year. 

Profit  and  Loss  on  Purchases.  This  topic,  so  closely  con- 
nected with  the  business  world  with  which  the  child  is  now  com- 
ing into  closer  contact,  may  claim  to  rank  second  in  importance 
among  the  applications  of  percentage.  The  principles  involved 
are  very  simple,  particularly  if  one  allows  the  letter  x  to  throw 
light  upon  all  inverse  problems.  The  examples  should  follow  as 
closely  as  possible  the  common  business  customs  of  the  mercantile 
world.  \  "!M 
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Commission.  This  topic  ranks  possibly  third  in  importance 
among  the  applications  of  percentage.  A  considerable  field  of 
applications  exists,  particularly  in  relation  to  the  sending  of  farm 
produce  to  the  cities.  The  problems  can,  therefore,  be  made  to 
seem  real  to  the  children,  whether  they  live  in  the  country  or  see 
farm  products  for  sale  in  the  city. 

Interest.  This  subject  may  already  have  been  met  by  the 
children.  It  is  now  taken  up  and  extended  to  more  difficult  ques- 
tions. Only  real  cases  should,  however,  be  considered.  For 
example,  in  this  school  year,  at  least,  there  is  little  advantage  in 
trying  to  find  the  capital,  given  the  rate,  time,  and  interest.  It  is 
better  to  spend  time  in  writing  promissory  notes  and  in  computing 
the  interest,  than  to  put  it  on  questions  that  seldom  arise  in  busi- 
ness life.  If  we  wish  more  complicated  problems  they  are  easily 
secured  from  genuine  mercantile  sources. 

Ratio.  This  may  be  introduced  this  year  or  reserved  for  the 
seventh  grade.  It  was  formerly  introduced  merely  as  an 
introduction  to  proportion.  It  is  easy,  however,  to  see  that  it 
may  be  of  some  use  by  itself,  and  teachers  are  advised  to  con- 
sider this  phase  of  the  subject.  We  mix  fertilizers  on  the  farm 
in  a  given  ratio,  we  find  ratios  of  attendance  to  absence  in  the 
school,  and  the  term  is  used  in  the  same  way  in  business  life. 

Proportion.  This  subject  may  also  be  delayed  another  year. 
It  has  lost  a  good  deal  of  its  importance  of  late.  A  proportion  is, 
as  shown  on  page  87,  merely  one  method  of  writing  a  simple 
equation,  and  with  the  letter  x  allowed  in  school,  the  equation 
form  is  likely  to  replace  that  of  proportion.  When  this  is  not  the 
case,  ordinary  analysis  is  likely  to  be  substituted  for  proportion. 
For  example,  consider  this  problem  :  If  a  shrub  4  ft.  high  casts  a 
shadow  6  ft.  long  at  a  time  that  a  tree  casts  one  54  ft.  long,  how 
high  is  the  tree? 

Here  we  may  write  a  proportion  in  the  form,  6  ft.  :  4  ft.  = 
54  ft.  :  (?),  not  attempting  to  explain  it,  but  applying  only  an 
arbitrary  rule.  This  is  the  old  plan.  Or  we  may  put  the  work 
into  equation  form, 

x        4 

54       6 
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and  get  our  result  easily  by  multiplying  these  equals  by  54,  giving 

x  =  $6 
Or  we  may  say:  If  a  6-ft.  shadow  is  cast  by  a  4-ft.  object,  a  i-ft. 
shadow  would  be  cast  by  a  %-ft.  object,  and  a  54- ft.  shadow 
would  be  cast  by  a  54  X  %-ft.  object,  or  a  36-ft.  object. 

Of  these  plans  the  first  is  the  most  difficult  to  explain ;  the  sec- 
ond and  third  are  equally  easy,  and  the  second  is  the  shortest. 

Measures.  The  work  in  measures  this  year  may  be  confined 
to  simple  surfaces  and  solids,  and  may  properly  include  practical 
cases  of  house  building,  plastering,  carpentering,  and  the  like. 
Here  is  a  real  field,  interesting  and  profitable.  Proportion  leads 
to  exercises  in  similar  figures,  and  this  has  some  excellent  appli- 
cations in  lumbering  and  in  carpenter's  work. 

Nature  of  the  Problems.  In  each  succeeding  year  the  prob- 
lems now  come  to  relate  more  and  more  to  the  industries  of  the 
people,  and  the  range  of  applications  becomes  very  great.  The 
farm  child  learns  not  only  of  his  own  surroundings  but  of  the 
great  industries  of  the  city,  while  to  the  city  child  the  great  story 
of  the  soil  and  its  products  opens  up  a  new  world.  The  following 
may  be  taken  as  types  of  the  problems  suited  to  this  grade : 

Miscellaneous  Problems  of  the  Farmer 
Written  Exercise 

1.  A  farmer  puts  5  acres  into  celery,  setting  out  20,000 
plants  to  the  acre.  The  yield  being  1,500  doz.  heads  to  the  acre, 
what  is  the  ratio  of  the  plants  matured  to  the  others? 

2.  He  pays  $95  an  acre  for  seeds,  fertilizers,  labor,  and  other 
expenses,  and  sells  the  crop  at  15c.  a  dozen  heads.  What  is  his 
profit  on  the  5  acres? 

3.  Another  farmer  tries  setting  out  30,000  plants  to  the  acre, 
but  only  80%  mature,  and  these  are  so  small  that  he  has  to  put  16 
in  a  bunch  to  sell  for  a  dozen,  and  then  gets  only  14c.  a  bunch. 
His  expenses  are  $100  an  acre.  At  this  rate,  what  is  his  profit  on 
5  acres? 

4.  A  farmer  has  a  30-acre  meadow  yielding  i]/2  tons  of  hay 
to  the  acre.  If  by  spending  $300  a  year  for  fertilizers,  he  can 
bring  the  yield  to  4  tons  to  the  acre,  how  much  more  will  he  make 
a  year,  hay  being  worth  $8  a  ton? 
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5.  A  farmer  reads  that  a  good  mixture  of  seed  for  his  mea- 
dow is,  by  weight,  as  follows:  timothy  40%,  redtop  40%,  red 
clover  making  up  the  rest.  At  40  lb.  of  seed  to  the  acre,  how 
many  pounds  of  each  should  he  sow? 

6.  The  following  is,  by  weight,  a  good  mixture  of  seed  for  a 
pasture :  Kentucky  blue  grass  25%,  white  clover  I2>4%,  perennial 
rye  28^%,  red  fescue  3/8%,  redtop  25%.  At  32  lb.  to  the  acre, 
how  many  pounds  of  each  are  used  ? 

7.  A  cow  weighing  1000  lb.  consumes  the  equivalent  of  3% 
tons  (2000  lb.  to  the  ton)  of  dry  fodder  a  year;  a  100-lb.  sheep, 
770  lb;  every  ton  of  live  pork,  12  tons;  and  every  ton  of  live 
horseflesh,  8.4  tons.  Each  class  of  animals  consumes  what  per 
cent  of  its  own  weight  of  dry  fodder  a  year? 

XXIII.     The  Work  of  the  Seventh  School  Year 

The  Leading  Mathematical  Features.  As  in  the  preceding 
grade,  it  is  well  to  begin  by  a  general  review  of  the  fundamental 
processes  from  a  higher  standpoint  than  before.  Ratio  and  pro- 
portion are  usually  completed  in  this  year,  whether  introduced 
here  for  the  first  time  or  not,  and  the  applications  naturally  cover 
a  broader  field.     Percentage  is  the  leading  topic  of  the  year. 

Our  Numbers.  The  children  are  now  ready  to  consider  the 
writing  of  numbers  from  a  higher  standpoint,  to  know  something 
of  the  interesting  history  of  the  numerals  they  use  and  of  the 
science  of  arithmetic  that  they  are  studying.  The  story  of  the 
Roman  numerals,  told  in  condensed  form  in  the  author's  Hand- 
book (p.  83)  makes  this  subject  seem  more  real  at  this  time.  The 
difference  between  a  uniform  scale,  as  seen  in  our  system  of 
money,  and  a  varying  one,  as  seen  in  the  English  system,  should 
also  be  explained,  and  the  advantage  of  the  former  understood. 
The  relation  between  integers,  the  various  kinds  of  fractions,  and 
compound  numbers,  may  now  understanding^  be  taken  up. 

The  Fundamental  Operations.  These  may  now  be  reviewed 
in  such  way,  that  is  by  the  introduction  of  such  new  material,  as 
to  maintain  the  interest  even  in  an  old  subject.  This  is  partic- 
ularly true  if  the  teacher  will  now  and  then  suggest  such  short 
methods  as  may  be  found  in  most  of  the  advanced  arithmetics. 
The  check  of  casting  out  nines  should  now  be  used  for  all  products 
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and  quotients.  It  is  simple,  it  takes  but  a  moment,  and  it  checks 
most  of  the  errors  that  are  liable  to  arise.  It  cannot  be  too  much 
impressed  upon  teachers  and  pupils  that  both  are  very  liable  to 
errors  in  all  kinds  of  calculation,  and  that  they,  like  business  com- 
puters, should  always  apply  some  kind  of  check  to  every  result 
obtained.  Some  teachers  feel  that  the  work  should  be  so  accur- 
ately done  that  checks  should  be  unnecessary.  This  is  a  good 
theory,  but  practically  it  will  not  work  even  with  the  ones  who 
advocate  it.  No  good  professional  computer  would  think  of 
leaving  his  results  without  checking  them,  and  if  a  professional 
will  not  do  this,  why  should  we  expect  a  child  to  be  so  infallible 
as  to  do  it? 

Measures.  All  tables  of  measure  in  common  use  should  be 
reviewed  in  this  year.  If,  in  this  review,  some  historical  notes 
are  given  on  the  origin  of  such  measures  as  the  yard,  inch,  foot, 
mile,  quart,  gallon,  and  acre,  the  pupils  will  find  the  work  taking 
on  a  new  interest.  Teachers  are  advised  that  it  is  of  little  value 
to  memorize  facts  that  will  not  be  used  in  practical  life.  If  we 
wish  to  know  the  number  of  cubic  inches  in  a  bushel  we  may  go 
to  an  encyclopedia  or  a  dictionary ;  it  is  surely  inadvisable  to 
burden  our  minds  with  such  details. 

Longitude  and  Time.  This  subject  has  greatly  changed 
within  a  few  years.  To-day  most  of  the  civilized  world  uses 
some  form  of  standard  time.  Therefore,  our  attention  may 
properly  be  confined  to  the  geographical  principle  involved,  to 
the  problem  of  standard  time,  and  to  the  question  of  longitude 
at  sea.  Teachers  are  urged  not  to  allow  slovenly  work  in  this 
subject  under  the  plea  that  bad  forms  bring  true  results  in  a 
shorter  time  than  good  forms.  This  matter  has  been  sufficiently 
discussed  on  page  18,  and  the  chapter  on  longitude  and  time 
seems  to  be  one  of  the  worst  offenders  in  all  arithmetic.  A  form 
like  45  -r-  15  =  3  hrs.  is  false  and  serves  to  undo  all  of  the  good 
to  be  derived  from  the  topic. 

Percentage.  This  topic,  so  vital  in  business  life  to-day, 
should  be  touched  upon  several  times  in  the  elementary  school. 
If  the  work  is  sufficiently  progressive  the  pupils  will  not  find 
that  "the  edge  of  interest"  is  worn  off.  In  this  year  there 
should  be  a  good  deal  of  oral  work  in  the  common  per  cents  of 
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business,  pupils  coming  to  feel  that  pencil  and  paper  are  unneces- 
sary in  finding  I2>4%,  25%,  33%%,  50%.  66%%,  and  75%  of 
ordinary  numbers.  As  to  the  use  of  terms  like  "base,"  "rate," 
"percentage,"  "amount,"  and  "difference,"  there  is  little  that  can 
be  said  in  their  favor.  They  were  invented  in  the  rule  stage  of 
arithmetic,  and  have  served  their  purpose.  Of  course,  we  need 
"rate,"  it  being  a  stock  term  of  the  business  world.  "Percent- 
age" is,  however,  rather  confusing  than  otherwise,  (1)  because 
it  is  understood  by  the  pupils  as  the  name  of  the  subject  as  a 
whole,  and  (2)  because  the  business  world  does  not  use  it  quite 
as  the  school  does.  "Base"  means  so  many  things  in  mathe- 
matics that  its  use  is  equally  confusing,  while  of  "amount"  and 
"difference"  this  is  still  more  noticeably  the  case.  On  the  whole, 
therefore,  it  is  as  well  not  to  use  these  terms,  although  they  are 
found  in  most  of  our  leading  books  to-day  because  of  the 
demands  of  teachers. 

It  should  also  be  remarked  that,  if  the  use  of  x  is  allowed, 
there  is  no  excuse  for  the  old  formulas  of  percentage.  They 
are  nothing  but  condensed  rules ;  if  they  are  not  explained  they 
defeat  part  of  the  purpose  of  studying  arithmetic;  if  they  are 
explained  they  are  much  harder  than  the  equation  form  with  the 
single  letter  x. 

It  is  well  to  bear  constantly  in  mind,  in  the  midst  of  the  large 
number  of  possible  cases  of  percentage,  that  the  two  important 
things  in  the  subject  are  these:  (1)  to  find  some  per  cent  of  a 
given  number,  and  (2)  to  find  what  per  cent  one  number  is  of 
another.  All  the  rest  is  relatively  unimportant,  and  on  these 
two  the  emphasis  should  accordingly  be  laid. 

Simple  Interest.  This  is  the  leading  application  of  percent- 
age in  this  year,  and  the  attention  of  pupils  should  be  concen- 
trated on  the  single  problem  of  finding  interest  in  practical  cases. 
To  find  the  time,  given  the  principal,  rate,  and  interest,  is  of  very 
slight  importance,  and  so  for  other  similar  cases ;  but  to  find  the 
interest,  that  is  the  great  point. 

Ratio  and  Proportion.  This  work  should,  as  stated  in  the 
preceding  grade,  be  confined  largely  to  the  treatment  of  practical 
questions,  and  there  are  only  a  few  where  this  subject  can  be 
used   to   real   advantage.     These   are    chiefly   related    to   similar 
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figures,  although  some  other  questions,  like  those  of  simple 
physics,  enter.  Compound  proportion  has  little  reason  to  claim 
a  place  in  our  schools  to-day.  If  explained,  the  process  is  a 
very  hard  one ;  if  not,  it  is  a  useless  one,  since  we  now  have  bet- 
ter methods  of  solving  problems. 

Nature  of  the  Problems.  With  each  succeeding  school  year 
the  children  develop  new  interests  and  come  nearer  to  the  great 
world  that  they  are  soon  to  enter.  The  range  of  topics  is  now 
practically  unlimited,  and  the  opportunities  for  offering  series  of 
related  problems  are  excellent.  As  a  type  of  such  problems  the 
following  may  be  given,  appealing  this  time  to  the  girls,  who 
are  usually  rather  neglected  in  the  matter  of  applied  arithmetic : 

Dressmaking  Problems 
Written  Exercise 

1.  A  dressmaker  bought  16  yd.  of  velvet  at  $3  a  yard,  sell- 
ing 9  yd.  at  a  profit  of  16%  %  and  the  rest  at  a  rate  of  profit  half 
as  great.     What  was  the  rate  of  gain  on  the  whole? 

2.  She  bought  a  25-yd.  box  of  chiffon  velvet  at  $4  a  yard, 
with  10%  off  for  cash,  selling  it  at  $4.35  a  yard.  What  was  her 
gain  per  cent? 

3.  She  bought  a  75-yd.  piece  of  silk  skirt  lining  at  65c.  a 
yard.  She  sold  28  yd.  at  90c,  15  yd.  at  95c,  and  the  remainder, 
at  the  close  of  the  season,  at  70c.  What  was  her  per  cent  of 
gain? 

4.  She  bought  a  50-yd.  piece  of  silk  waist  lining  at  75c.  a 
yard.  She  sold  12  yd.  at  $1  and  10  yd.  at  95c,  but  the  remainder, 
being  kept  in  stock  over  the  season,  had  to  be  sold  at  65c.  What 
was  her  per  cent  of  gain  or  loss? 

5.  She  bought  a  20-yd.  silk  dress  pattern  at  $2.10  a  yard, 
being  allowed,  as  a  dressmaker,  a  discount  of  5%,  and  6%  off 
for  cash.  She  charged  her  customer  the  marked  price,  $2.10. 
What  was  her  per  cent  of  profit  ? 

6.  She  charged  her  customer  $25.50  for  3  yd.  of  Honiton 
lace,  which  had  cost  her  $7  a  yard.  What  was  her  per  cent  of 
profit  ? 

7.  She  charged  her  customer  $2  for  findings  for  the  dress. 
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These  consisted  of  4  spools  of  silk  at  10c.  each,  1  spool  of  thread 
at  5c,  3  yd.  of  featherbone  at  10c,  a  card  of  hooks  and  eyes  at 
8c,  skirt  braid  16c,  plaiting  30c,  waist  binding  30c,  and  collar 
ioc.     What  was  her  gain  per  cent  on  the  findings? 

XXIV.     The  Work  of  the  Eighth  School  Year 

The  Leading  Mathematical  Features.  The  work  this  year  is 
in  the  line  of  business  applications,  including  advanced  mensur- 
ation. 

Business  Applications.  The  boy  and  girl  should  now  begin 
to  feel  that  the  world  of  business  and  of  life  is  opening  before 
them.  It  should  therefore  be  the  duty  of  the  school,  even  more 
than  in  the  preceding  grades,  to  apply  arithmetic  to  the  genuine 
problems  of  life,  particularly  with  reference  to  the  common  occu- 
pations of  the  people. 

Banking.  In  banking,  for  example,  we  should  not  seek  to 
train  accountants  or  bookkeepers  or  cashiers,  but  we  should 
seek  to  give  a  fair  idea  of  the  duties  of  these  men  in  the  ordinary 
savings  bank  and  bank  of  deposit.  A  girl,  for  example,  needs 
to  know  how  to  deposit  money  in  a  bank  and  how  to  draw  checks 
as  well  as  a  boy,  and  such  operations  should  become  as  real  as 
the  school  can  make  them.  School  banks,  with  deposit  slips, 
checks,  bank  book,  cashier,  paying  teller,  and  receiving  teller, 
should  assist  in  this  work. 

Partial  Payments.  This  subject  has  not  the  practical  value 
that  it  had  when  banks  were  not  so  numerous  as  now,  and  when 
their  machinery  was  not  perfected.  The  old-style  problem  in 
partial  payments  should  therefore  give  place  to  the  more  practi- 
cal cases  found  in  our  best  modern  books. 

Partnership.  This  is  another  subject  that  has  entirely 
changed  within  a  short  time.  The  stock  company  (corporation) 
has  largely  supplanted  it,  save  in  its  simplest  form.  The  work 
of  the  schools  should  therefore  be  confined  to  this  common  form, 
the  obsolete  ones  being  supplanted  by  work  on  corporations. 

Simple  Accounts.  It  is  not  worth  while  to  teach  an  elaborate 
form  of  bookkeeping  to  the  average  citizen.  On  the  other  hand 
it  is  necessary  that  every  one  should  know  how  to  keep  simple 
accounts,   and  this   work   should  be   taken   up   in  this   year.     It 
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should  relate  to  the  income  and  expenditures  of  daily  life,  in  the 
home,  on  the  farm,  or  in  the  shop,  rather  than  to  the  technical 
needs  of  the  merchant,  the  latter  being  part  of  the  special  train- 
ing of  the  individual  who  enters  this  line  of  trade. 

Exchange.  Here  again  there  has  been  a  great  change  within 
a  few  years.  The  form  of  time  draft  given  in  most  of  the  old- 
style  arithmetics  has  given  place  either  to  sight  drafts  or  to 
another  kind  of  time  draft.  Teachers  should  therefore  be 
particular  to  use  only  those  types  that  the  ordinary  citizen  meets 
to-day,  about  which  girls  and  boys  alike  should  be  informed.  In 
connection  with  this  work  a  short  talk  upon  the  clearing 
house,  upon  which  any  bank  will  gladly  inform  the  teacher,  will 
add  new  interest. 

The  Metric  System.  This  system  might  be  taught  much 
earlier  than  the  eighth  school  year,  and  there  would  be  some 
advantage  in  so  doing.  But  when  we  consider  that  it  is  not  yet 
used  practically  by  many  Americans,  it  seems  as  well  to  postpone 
it  until  this  time.  There  are  three  chief  reasons  for  teaching 
it  now:  (1)  General  information  requires  us  to  know  a  system 
that  is  used  by  a  large  part  of  the  civilized  world,  excluding  the 
English-speaking  portion;  (2)  it  is  used  in  all  scientific  labor- 
atories in  America;  (3)  our  people  should  be  sympathetic  with 
a  system  that  is  liable  to  replace  our  own  before  long  in  all  mat- 
ters relating  to  our  growing  foreign  trade;  if  we  sell  machines 
abroad,  the  measurements  must  be  metric  in  most  cases,  and  to 
foster  this  trade  many  of  our  skilled  workmen  will  eventually 
need  to  use  these  instead  of  the  awkward  ones  with  which  we 
are  familiar. 

At  the  same  time  we  must  not  go  to  an  absurd  extreme,  but 
must  remember  that  our  common  system  is  the  one  that  the  peo- 
ple use  and  that  the  children  must  know  before  all  others.  In 
teaching  the  metric  system  the  results  will  be  poor  unless  the 
children  use  the  actual  measures  and  come  to  visualize  the  basal 
units  as  they  should  in  their  own  system. 

Taxes.  This  topic,  like  others  of  practical  life,  should  be 
treated  from  the  standpoint  of  local  conditions  as  far  as  possible. 
It  should  include  the  question  of  tariff,  and  a  few  brief  talks  on 
civics  should  make  the  whole  question  a  real  one  for  the  pupils. 


,,!,  Teachers  College  Record  [96 

Insurance.  This  subject  has  become  so  technical  that  all  that 
the  schools  can  hope  to  do  is  to  give  a  general  conception  of  the 
work  of  the  various  kinds  of  companies,  and  to  confine  the  prob- 
lems to  the  simplest  practical  cases  that  the  people  need  to  know 
about.  We  should  not  attempt  to  enter  upon  the  technicalities 
of  agent  work,  nor  to  do  more  than  explain  briefly  some  of  the 
common  types  of  policy. 

Corporations.  As  remarked  under  Partnership,  the  corpo- 
ration has,  for  good  or  evil,  replaced  the  individual  in  large 
business  ventures.  Our  schools  must,  therefore,  adjust  their 
work  to  this  change.  Pupils  should  know  what  a  corporation 
is,  its  chief  officials,  how  it  is  legally  organized,  what  stocks  and 
bonds  are,  how  dividends  are  declared  and  paid,  and  the  legiti- 
mate work  of  stock  exchanges.  On  the  other  hand  the  schools 
cannot  be  expected  to  teach  the  technicalities  of  the  stock 
broker's  office,  nor  to  supply  information  beyond  that  needed  by 
the  general  citizen.  The  newspaper  stock  reports  furnish  an 
excellent  basis  for  the  practical  problems  that  the  case  demands. 

Poivers  and  Roots.  For  purposes  of  mensuration  square 
root  is  necessary.  Cube  root  may  well  be  delayed  until  the 
pupil  studies  algebra,  because  it  has  so  few  practical  applications. 
Even  square  root  is  more  valuable  as  a  bit  of  logic  than  as  a 
practical  subject,  since  those  who  use  it  most  employ  tables. 
The  explanation,  therefore,  is  even  more  important  than  the 
technique  of  the  work,  and  children  of  this  age  can  easily  com- 
prehend it,  either  by  the  use  of  the  diagram  or  by  the  formula, 
the  latter  being  quite  easily  understood  by  this  time. 

Mensuration.  This  work  is  now  completed  so  far  as  the 
needs  of  the  average  person  are  concerned.  The  teacher  should 
use  simple  models  that  can  be  made  in  the  school  room,  as  sug- 
gested in  the  best  arithmetics.  It  is  not  expected  that  strict 
geometric  demonstrations  can  be  given,  but  it  is  entirely  possible 
to  avoid  arbitrary  rules  by  giving  enough  objective  work  to  make 
the  matter  clear.  It  is  not  advisable  to  introduce  work  that  is 
not  used  in  ordinary  life,  such  as  finding  the  volume  of  a  frustum 
of  a  cone,  there  being  a  sufficient  amount  of  more  important 
work  to  occupy  the  time  and  attention  of  pupils. 

Nature  of  the  Problems.     The  problems  should  appeal  to  the 
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business  needs  that  are  soon  to   come  to  the  children,  and  the 
following  are  suggested  as  types : 

1.  A  boy  who  has  been  working  this  year  at  $25  a  month  is 
offered  either  an  increase  of  20%  for  next  year  or  a  salary  of  $7 
a  week.  Which  will  bring  the  more  income,  and  how  much 
more  per  year?     (Use  52  wk.) 

2.  A  girl  who  has  been  working  in  a  factory  at  $21.67  a 
month,  is  offered  an  increase  of  10%  where  she  is  or  a  salary  of 
$5.60  per  week  elsewhere.  Which  will  bring  the  more  income, 
and  how  much  more  per  year?     (Use  52  wk.) 

3.  A  boy  went  to  work  at  90c.  a  day.  The  second  year  his 
wages  were  increased  20%,  the  third  year  they  were  42c.  a  day 
more  than  the  second,  and  the  fourth  they  were  increased  33^3%. 
At  300  working  days  to  the  year,  what  was  his  total  income  for 
each  year? 

4.  A  girl  entering  a  trade  school  finds  that  graduates  from 
the  dressmaking  department  receive  on  an  average  $4.60  a  week 
the  first  year;  those  from  the  millinery  department,  5%  less; 
those  from  the  embroidery  department,  5%  more  than  the  dress- 
makers; and  those  from  the  operating  department  667^%  as 
much  as  the  last  two  together.  Find  the  average  wages  of  each, 
and  tell  which  department  the  girl  probably  entered.  (Use 
52  wk.) 

5.  A  girl  leaving  the  public  school  finds  she  can  enter  a  city 
shop  at  a  salary  of  $3  a  week  the  first  year,  with  16^3%  more 
the  second  year,  and  a  14%%  increase  the  third  year.  Instead 
of  this  she  enters  a  trade  school  for  a  year,  tuition  free.  She 
then  receives  a  salary  of  $5  a  week  the  first  year  and  20%  more 
the  second  year.  Counting  50  working  weeks  a  year,  how  much 
more  does  she  receive  in  three  years  by  the  plan  she  follows 
after  leaving  the  public  school  than  she  would  have  received 
without  the  trade-school  training? 

A  Comparison  of  Eighth  Grade  Work.  It  is  well  known 
that  in  Europe  the  specialization  of  schools  is  carried  much 
farther  than  has  even  been  thought  of  here,  or  than  seems  possi- 
ble or  desirable  in  the  future.  To  speak  of  the  arithmetic  of 
these  various  forms  of  schools — for  foresters,  builders,  watch- 
makers, barbers,  and  so  on — would  therefore  be  unprofitable  in 
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an  article  like  the  present.  It  will  not,  however,  be  out  of  place 
to  give  an  outline  of  the  work  in  arithmetic  in  the  eighth  school 
year  in  a  girls'  school  in  Munich,  because  this  shows  the  ten- 
dency at  present,  in  one  of  the  most  progressive  cities  of  Europe, 
to  have  arithmetic  touch  the  interests  and  needs  of  the  people. 
The  work  is  as  follows : 

1.     Simple  domestic  bookkeeping. 

Calculation  of  the  prices  of  foods,  bought  in  large  or  in 
quantities,  together  with  the  question  of  discounts. 

Cost  of  meals  for  the  home. 

Daily,  monthly,  and  yearly  supplies  for  the  kitchen,  to- 
gether with  the  keeping  of  kitchen  accounts. 

Simple  measurements  as  needed  in  the  household. 

Food  values  of  different  food  stuffs  as  necessary  for  a 
complete  meal,  with  doubtless  the  application  of  ratio  and  per- 
centage. 

7.  Cost  of  furnishing  a  kitchen. 

8.  Measurements  of  material,  and  the  cost  of  buying,  reno- 
vating, and  washing  clothing  made  of  various  goods,  as  of 
woolen  or  linen. 

9.  Relative  cost  of  different  systems  of  heating. 

10.  Relative  cost  of  different  systems  of  lighting. 

11.  Maintenance  of  the  house,   including  questions  of  rent, 
water,  taxes,  insurance,  and  interest  on  a  mortgage. 

12.  Elementary   commercial   arithmetic,   including   such  gen- 
eral topics  as  percentage  and  its  application  in  discount. 

Such  a  course  is  highly  to  be  commended.  It  meets  the  needs 
of  girls  as  we  are  not  meeting  them  in  our  American  schools. 
Indeed  it  becomes  a  serious  question  if,  in  a  subject  like  mathe- 
matics, we  are  not  bound  to  have  separate  classes  for  girls  and 
boys  after  the  seventh  grade  and  through  our  high  school. 

It  may  be  well,  also,  to  consider  the  work  done  in  "Oberter- 
tia"  in  a  Prussian  Gymnasium,  corresponding  in  years  to  our 
eighth  grade.  This  correspondence  is  not  exact  in  some  respects, 
because  the  Prussian  school  year  is  somewhat  longer  than  ours, 
but  allowing  three  years  before  entering  the  lowest  class  (Sexta) 
this  becomes  the  eighth  school  year.  There  three  hours  a  week 
are  allowed  to  mathematics,   the   arrangement   allowing  two  to 
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geometry  and  one  to  algebra  in  one  week,  and  two  to  algebra 
and  one  to  geometry  the  next  week,  and  so  on.  The  algebra 
includes  equations  of  the  first  degree  with  two  unknown  quan- 
tities, and  the  geometry  finishes  the  treatment  of  the  circle, 
finding  the  value  of  pi.  The  arithmetic  work,  as  we  call  it, 
is  practically  completed  at  the  end  of  the  sixth  school  year  (in 
Quarta). 

This  gives  an  idea  of  what  could  be  done  in  America  if  we 
should  care  to  set  about  it.  As  it  is,  the  question  is  a  fair  one 
if  we  would  not  be  justified  in  materially  reducing  the  arith- 
metic of  Grade  VII  so  as  to  include  a  considerable  part  of  the 
work  of  Grade  VIII,  thus  allowing  an  elementary  course  in 
algebra  in  that  year. 

Algebra.  If  algebra  be  introduced  in  Grade  VIII,  what  is 
the  purpose  and  what  should  be  its  nature?  Aside  from  the 
general  information  thus  given,  and  from  the  discipline  that 
comes  from  this  or  any  other  subject,  there  is  a  need  that  a  few 
years  ago  was  hardly  felt  in  this  country.  Boys  are  apt  to  leave 
school  after  the  work  of  Grade  VIII  is  finished.  They  go  into 
the  shops,  into  trade,  into  various  occupations.  Algebra  was  a 
few  years  ago  of  no  practical  value  to  them,  but  to-day  the 
formula  and  the  graph  of  a  function  are  common  features  in  our 
trade  journals.  Here  then  is  a  suggestion  to  our  schools.  Why 
should  not  elementary  algebra  be  introduced  by  a  study  of  form- 
ulas, so  that  the  simple  algebraic  expressions  of  our  trade 
journals  or  our  artisans'  manuals  can  be  read  easily?  Why 
should  we  not  introduce  graphs  of  functions  very  early,  not  in 
complicated  forms  but  as  used  in  the  journals,  the  manuals,  and 
the  workshop  to-day?  After  this  the  boy  may  be  carried  a  little 
further  and  taught  the  elementary  operations  and  the  linear  equa- 
tion, stopping  at  that  point.  Such  work  in  the  eighth  grade 
could  be  made  genuinely  useful,  and  we  now  have  several  text- 
books that  supply  this  line  of  material.  As  to  the  geometry,  the 
work  in  mensuration  in  arithmetic  probably  suffices  for  the 
present,  although  it  is  possible  that  we  may  come  to  adopt 
the  German  plan  of  introducing  the  scientific  treatment  of  the 
subject  into  the  elementary  grades  in  the  future. 

Such  are  some  of  the  problems  in  the  teaching  of  arithmetic 
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to-day.  A  few  are  solved,  but  more  are  not,  and  the  unsolved 
ones  are  occupying  the  attention  of  many  teachers.  The  valu- 
able bibliography  of  the  subject  is  not  very  extensive,  and  from 
time  to  time  Teachers  College  issues  a  list  of  the  leading  works 
of  service  to  teachers.  These  lists  will  be  sent  freely  to  those 
who  ask  for  them,  and  the  college  holds  itself  ready  to  assist 
teachers  who  are  working  in  this  line  by  such  counsel  and  infor- 
mation as  it  is  in  position  to  give. 
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INTRODUCTORY  NOTE 

It  has  been  deemed  advisable  to  present  in  this  number  of 
the  Record  several  papers  which  are  fairly  typical  of  the  activity 
in  the  Practicum  of  the  Department  of  Secondary  Education. 
Each  one  of  the  students  in  the  practicum  considers  a  problem 
of  moderate  compass.  It  may  stand  in  relation  either  to  matters 
of  practical  instruction  in  the  high  school,  or  to  the  theory  of 
presentation  in  a  given  subject,  or  else  may  involve  a  study  and 
analysis  of  existing  educational  conditions. 

The  papers  selected  for  the  present  number  bear  upon  the 
teaching  of  history,  of  mathematics  and  of  Latin. 

Miss  Stevens's  paper  outlines  the  groundwork  of  a  first-year 
course  in  history  based  upon  studies  in  anthropology,  which 
may  be  made  preliminary  to  the  general  high-school  history  work. 
It  suggests  interpretation  of  fundamental  institutions  of  which 
pupils  usually  entertain  unsatisfactory  and  vague  conceptions. 
It  has  been  tested  in  high-school  work,  and  has  proved  valuable 
to  the  student  body. 

Of  the  two  mathematical  papers,  the  one  of  Mr.  Millis  deals 
with  a  question  that  is  just  now  under  constant  discussion;  the 
value  of  the  paper  lies  in  the  collection  from  various  sources  of 
real  problems  in  geometry;  no  attempt  beyond  the  drawing  of 
the  figures  is  made  to  suggest  the  mathematical  solution,  which 
is,  however,  reasonably  obvious  in  most  of  the  problems. 

Miss  Brookman's  paper  discusses  the  defects  of  first-year 
high-school  mathematics,  both  in  the  character  of  the  teaching 
and  the  scope  of  the  work,  and  attempts  to  suggest  remedies  by 
improvement  in  teachers  and  text-books. 
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The  paper  of  Mr.  Inglis  on  correlation  in  foreign  lan- 
guage work  indicates  a  trend  in  teaching  which  has  proved  very 
effective  in  German  schools,  and  which  American  teachers  of 
good  linguistic  training  can  employ  to  the  definite  advantage  of 
their  classes. 

In  all  these  papers  no  attempt  at  special  editing  has  been 
undertaken ;  they  are  reproduced  as  they  were  presented  for  class 
discussion ;  it  seemed  best  to  afford  by  their  unconventional  form 
an  insight  into  the  spirit  of  the  practicum. 

It  may  not  be  out  of  place  to  append  a  list  of  some  of  the 
other  themes  that  have  recently  been  discussed  in  this  practicum ; 
it  will  appear  from  how  many  points  of  view  contributions  to  the 
teaching  problems  of  the  high  school  may  be  made : 

The  didactic  value  of  the  short  story  in  the  English  teaching 
of  the  high  school. 

The  proper  material  of  a  beginner's  Latin  book. 

Problems  in  the  teaching  of  high-school  physics. 

Does  the  high  school  permit  individualization  of  the  pupils? 
To  what  extent  is  it  desirable  or  practicable? 

The  ficole  Normale  Superieure — its  history — the  present 
situation. 

Methods  of  controlling  and  reducing  home  work. 

The  historical  development  of  the  secondary  school  curri- 
culum. 

The  curriculum  of  the  commercial  high  school  with  a  con- 
sideration of  its  economic  and  social  background. 

The  problem  of  the  conditioned  student  in  college. 

The  artistic  interpretation  of  literature. 

The  arguments  concerning  the  value  of  the  study  of  mathe- 
matics. 

On  sight-reading  in  Latin. 

Discipline  in  the  high  school. 

The  problem  of  moral  instruction  in  the  high  school. 

Julius  Sachs. 


PRIMITIVE  HISTORY 

A  Plea  for  its  Place  in  the  Curriculum  of  the  High  School 

By  Romiett  Stevens 

Only  a  comparatively  few  years  ago  the  subject-matter  of 
history  as  presented  to  the  youth  in  our  schools  began  with  the 
migration  into  the  peninsula  of  Greece  of  hordes  of  barbarians. 
The  impression  made  was  that  there  poured  down  from  the 
regions  of  the  Ural  Mountains  a  living  stream  that  quickly 
immersed  the  whole  of  Greece,  and  its  neighboring  islands,  and 
established  there  a  nation  and  a  culture  wonderfully  developed. 
Even  such  an  excellent  text  as  Myer's  History  of  Greece  begins 
with  this  introductory  paragraph : 

"HELLAS — The  ancient  people  whom  we  called  Greeks 
called  themselves  Hellenes  and  their  land  Hellas.  But  this  term 
'Hellas'  as  used  by  the  ancient  Greeks  embraced  much  more 
than  modern  Greece.  'Wherever  were  Hellenes  there  was 
Hellas.'  Thus  the  name  included  not  only  Greece  proper  and 
the  islands  of  the  adjoining  seas,  but  also  the  Hellenic  cities  in 
Asia  Minor,  in  Southern  Italy  and  in  Sicily,  besides  many  other 
Grecian  settlements  scattered  up  and  down  the  Mediterranean 
and  along  the  shores  of  the  Hellespont,  the  Propontis  and  the 
Euxine. 

"Yet  Greece  proper  was  the  real  home  land  of  the  Hellenes, 
the  land  in  which  they  believed  themselves  to  be  indigenous,  and 
which  was  the  actual  center  of  Greek  life  and  culture." 

Some  writers  attempt  a  little  more  in  the  way  of  visualizing 
an  early  stage  of  culture  in  Greece.  Botsford,  for  example, 
gives  the  following  picture : 

"In  the  fertile  valleys  the  villagers  dug  the  ground  with  a 
sharp  stick  and  raised  wheat,  barley,  flax  and  some  garden 
vegetables.  But  they  owned  no  farms,  as  they  had  not  yet 
learned  that  land  was  valuable;  they  could  get  all  they  needed 
by  fighting  for  it,  and  they  had  no  thought  of  staying  long  in  one 
place.  Every  man  went  armed  to  protect  his  life  and  his  prop- 
erty.    One  village  was  continually  fighting  with  another,  and  the 
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people  who  had  settled  homes  lived  in  constant  fear  of  attack 
from  fresh  invaders.  The  villagers,  therefore,  built  no  good 
houses,  planted  no  orchards  or  vineyards,  but  stood  ever  ready 
to  gather  their  scanty  wealth  into  ox-carts  and  to  join  their  tribe 
in  search  of  more  fertile  fields  or  homes  less  exposed  to  the 
enemy.  Thus  the  Greeks  kept  moving  about  and  fighting  among 
themselves  for  many  years,  perhaps  for  centuries.  The  time 
during  which  they  lived  in  tribes  and  villages  in  this  unsettled 
manner  we  may  term  the  Tribal  Age." 

Children  in  our  high  schools  to-day  find  in  their  texts  a  few 
chapters  prefixed  to  the  content  of  Greek  history,  giving  brief 
sketches  of  the  civilization  of  the  Egyptians,  Chaldaeans,  He- 
brews, Assyrians  and  Persians,  in  each  case,  however,  as  a  well- 
developed  nation.  Quoting  Botsford  again,  the  Egyptians  are 
introduced  in  the  following  lines : 

"Here  in  the  remote  past  lived  a  people  whom  we  class  with 
the  other  North  Africans  as  Hamites, — one  of  the  three  main 
branches  of  the  Caucasian  or  white  race.  Whence  the  Egyptian 
Hamites  came  we  do  not  know.  We  can  say,  however,  that  as 
early  as  4000  B.  C.  they  were  already  acquainted  with  many  of 
the  arts;  they  had,  too,  a  well-developed  religion,  society  and 
state ;  they  must  have  started  on  the  road  to  this  high  civilization 
at  least  four  or  five  thousand  years  earlier." 

Of  the  Phoenicians  he  writes : 

"As  the  commerce  of  the  Phoenicians  was  already  extensive 
in  the  fifteenth  century  b.c,  we  may  suppose  that  hundreds  of 
years  earlier  they  began  their  voyages  in  the  Mediterranean." 

A  few  historians  are  beginning  to  give  some  attention  to  the 
steps  leading  to  the  development  of  the  stages  of  culture  repre- 
sented by  these  nations — in  other  words  to  prehistoric  conditions, 
but  the  best  that  can  be  done  within  the  covers  of  a  text  in 
ancient  history  is  to  give  a  few  generalities  regarding  the  exist- 
ence of  life  upon  the  earth  prior  to  the  beginnings  of  history 
proper,  and  to  indicate  some  of  the  many  economic  difficulties 
that  were  overcome  in  the  life  history  of  each  race  and  people 
before  it  was  able  to  make  conscious  and  systematic  record  of  its 
activities  as  a  nation. 

My  purpose  in  these  pages  is  not  in  reality  to  pick  a  quarrel 


105]  Primitive  History  5 

with  the  content  of  Greek  or  Egyptian  history  as  presented,  but 
to  urge  the  value  of  the  prehistoric  introduction  as  a  basis  for 
the  structure  of  history  in  order  to  remove  the  oft-given  impres- 
sion that  nations  sprang  into  being,  all-powerful  and  all-wise, 
like  Thebes  from  the  dragon's  teeth  planted  by  Cadmus. 

The  sources  for  such  a  study  of  life  previous  to  the  time 
when  peoples  began  to  chronicle  events  systematically,  are  to  be 
found  in  the  subject-matter  of  the  sciences  of  archaeology  and 
ethnology.  Primitive  man  has  left  records  of  his  history,  how- 
ever unconsciously,  in  the  shifting  sands  of  every  continent,  and 
these  records  of  bone  and  stone  are  now  being  brought  to  light 
by  the  archaeologists,  and  translated  into  human  history  by  the 
ethnologists.  The  translation  into  human  history  is  very  greatly 
assisted  by  the  ethnological  studies  of  the  primitive  folk  living 
upon  the  earth's  surface  to-day.  It  is  possible  to  find  people  still 
living  in  primitive  stages  of  development.  For  example,  the 
natives  of  Central  Australia,  the  Bushmen  of  Africa  and  the 
desert  Indians  of  Nevada,  while  not  possessing  wholly  identical 
elements  of  economic  and  thought  life,  still  have  enough  to  class 
them  as  representing  very  low  stages  of  culture.  Generally 
speaking,  they  have  no  settled  homes,  they  do  not  practise  agri- 
culture, they  wander  from  place  to  place  in  search  of  food,  fol- 
lowing the  migrations  of  game ;  their  weapons  are  of  rough  stone 
and  bone.  Although  alike  in  these  fundamental  economic  con- 
ditions, they  differ  in  others.  They  in  turn  bear  some  points  of 
resemblance  to  what  we  know  of  the  earliest  Greeks  and  Romans ; 
they  differ  in  others:  they  present  some  points  of  similarity  with 
the  Eskimo,  the  Patagonians,  the  Ainu  of  Japan,  the  Tungus  of 
Siberia ;  they  differ  in  other  phases  of  culture.  We  do  not  expect 
to  find  a  uniform  development  for  prehistoric  peoples  any  more 
than  for  historic  races. 

It  would  simplify  matters  greatly  if  we  could  establish  an 
evolutionary  theory  for  prehistoric  life,  and  state  that  for  all 
races  there  was  once  a  cave-dwelling  stage,  and  then  the  hut  of 
branches  or  stones,  and  that  the  discovery  of  the  bow  and  arrow 
followed  the  use  of  the  spear,  that  iron  followed  the  knowledge 
of  copper,  that  pottery  was  founded  upon  basketry,  etc.,  etc., 
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but  since  no  scientific  studies  seem  to  warrant  such  a  presenta- 
tion, we  must  pursue  the  study  consistently  with  the  best  methods 
in  history — through  the  study  of  facts — as  far  as  they  can  be 
ascertained.  Ethnology,  although  a  comparatively  recent  science, 
already  furnishes  enough  of  fact  to  lay  an  ample  foundation 
for  the  study  of  history,  and  that  is  the  definite  purpose  in  its 
presentation. 

With  all  due  allowance  for  the  present  incompleteness  of  the 
science  of  racial  history,  and  for  the  fact  that  some  statements 
put  forth  by  one  body  of  anthropologists  in  one  year  are  some- 
times contradicted  or  modified  a  year  later  by  another  body, 
the  general  facts  of  man's  existence  in  the  different  stages  of 
culture  from  savagery  to  civilization  are  now  indisputably  estab- 
lished. That  man  did  not  spring  into  existence  in  full  possession 
of  culture,  material  and  immaterial,  that  his  history  does  not 
begin  with  the  building  of  pyramids  or  formation  of  govern- 
ments, that  his  ancestors  have  not  always  been  Latin,  Slav  or 
Teuton,  are  facts  which  no  longer  require  defense.  Then  again, 
that  there  was  a  time  when  man  first  began  to  gain  control  over 
the  wild  beasts  of  the  forest,  and  subject  them  to  his  bidding; 
that  there  was  a  time  when  he  had  no  artificial  dwellings  and 
first  began  to  fashion  them ;  that  there  was  a  time  when  elec- 
tricity, coal,  gas,  matches  and  flint  were  unknown,  that  he  had 
to  get  fire  to  warm  him  from  the  fires  kindled  by  nature ;  that 
there  was  a  time  when  primitive  man  did  not  know  what  made 
the  sun  give  comfort  and  warmth  at  one  time,  withholding  them 
at  another,  and  that  he  first  began  to  reason  about  such  phe- 
nomena, so  vital  to  his  well-being,  are  all  facts  that  one  no  longer 
questions. 

As  all  civilizations  have  sprung  from  activities  of  mankind 
just  as  fundamental  as  these,  they  should  certainly  be  given  a 
place  basal  to  the  study  of  history.  It  seems  natural  and  con- 
sistent to  first  present  the  primitive  aspects  of  the  subject  to  the 
student  in  opening  up  for  him  the  vast  field  of  history,  the 
pursuance  of  which  ought,  if  rightly  conceived,  to  contribute 
more  to  his  own  cultural  development  than  almost  any  other 
subject  in  the  whole  range  of  the  school  curriculum. 
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Furthermore,  this  is  the  logical  method  of  procedure.  If  it 
is  logical  to  begin  with  the  history  of  Egypt  and  Greece,  pro- 
ceeding thence  to  Rome,  Central  Europe,  England  and  America, 
it  certainly  would  be  logical  to  base  the  study  upon  an  ethnic 
foundation.  We  sometimes  admit  that  in  the  history  of  Greece 
we  lay  emphasis  upon  the  development  of  the  State,  in  Rome  upon 
the  development  of  Law,  in  the  Middle  Ages  upon  the  develop- 
ment of  Institutions.  The  beginnings  of  all  institutions  are  to 
be  found  in  primitive  life,  and  they  cannot  be  fully  understood 
except  in  the  light  of  the  fundamental  operations  in  primitive  life. 

If  it  is  logical  to  begin  with  Egypt  and  Greece,  in  order  that 
the  sequence  of  discovery  and  development  may  be  maintained, 
then  it  is  equally  logical  to  begin  even  nearer  the  beginning, 
wherever  that  is  possible.  Twenty-five  years  ago  it  was  not 
possible  to  antedate  history  in  any  way  because  of  the  extreme 
youth  of  the  science  of  ethnology.  At  present  there  is  no  such 
barrier,  and  it  seems  as  if  the  time  had  come  for  ethnology  to 
yield  its  wisdom  for  the  fundamental  facts  regarding  life  upon 
the  globe.  To  be  sure,  the  chronological  sequence  cannot  be 
maintained,  but  that  is  an  insignificant  factor  compared  with  the 
sociological  and  economic  truths  which  can  be  established. 

As  it  is  natural  and  logical  to  offer  these  introductory  phases 
of  life  history,  I  offer  as  a  third  argument  that  primitive  history 
is  necessary  for  the  unification  of  the  whole  subject.  As  these 
experiences  of  primitive  men  were  basal  to  all  nationalities  and 
fundamental  in  the  life  histories  of  all  peoples,  the  study  of  them 
should  precede  the  differentiation  of  nations.  Primitive  history 
may  be  likened  to  the  trunk  of  the  tree  of  civilization,  deep- 
rooted  in  nature's  soil,  and  the  different  races  and  nations  of  the 
earth  to  its  branches,  large  and  small.  Through  this  same  trunk 
there  has  passed  all  the  life  blood  that  has  nurtured  the  branches 
through  all  time.  There  could  be  no  unity,  there  could  be  no  life, 
without  the  trunk. 

In  the  fourth  place,  racial  history  bears  a  direct  relation  to 
present  life — to  every  existing  condition  of  our  civilization, — and 
therefore  it  has  a  more  vital  interest  to  us  than  facts  of  history 
that  do  not  manifest  this  connection.     In  fact,  very  many  of  the 
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conditions  of  our  present  civilization  cannot  be  understood  except 
in  the  light  of  the  fundamental  operations  which  governed  life  in 
its  primitive  stages.  For  example,  the  differentiation  of  the  labors 
of  men  and  women  finds  one  explanation  in  the  first  hearth 
fires  of  the  savages  when  it  became  necessary  for  some  member 
of  the  family  to  constantly  care  for  the  fire  that  had  been  pro- 
cured with  such  great  difficulty,  and  so  the  duty  fell  to  the  one 
less  well  adapted  by  nature  for  the  more  vigorous  life  of  the  hunt. 

The  position  of  our  common  domestic  animals  in  their  rela- 
tions to  the  human  family,  although  maintained  for  countless 
generations,  cannot  be  thoroughly  understood  except  through  a 
knowledge  of  the  whole  widening  circle  of  animal  life  from  the 
wild  state  of  freedom  to  the  present  one  of  obedience  to  man's 
control. 

Nature's  food-stuffs  and  the  medicinal  properties  of  herbs 
have  each  a  history  older  than  the  pyramids.  Government  can- 
not be  understood  without  some  knowledge  of  clan  organization, 
agriculture  without  the  digging  stick,  nor  religion  without  the 
animistic  beliefs  of  savages. 

The  fifth  and  last  point  in  the  defense  of  primitive  history  is 
that  it  has  a  broad  vantage  ground.  It  is  not  exclusively  political 
in  its  development.  It  bases  the  study  of  history  on  life — the 
social,  industrial,  esthetic  and  religious,  as  well  as  the  political 
features.  Our  own  present  high  estate  has  a  broader  signifi- 
cance to-day  than  the  purely  political.  The  human  family  is  a 
nobler  subject  for  study  than  records  of  battles  and  chronological 
lists  of  heroes  famous  only  for  military  prowess. 

If  I  may  be  allowed  a  digression  here,  I  would  like  to  point 
to  a  few  signs  of  the  times  which  indicate  that  the  backbone  of 
the  history  teaching  that  is  purely  political  is  broken  already. 
A  comparison  of  text-books,  old  and  new,  has  been  illuminating, 
and  nothing  better  demonstrates  the  change  in  front  than  the 
authors'  prefaces  stating  the  purposes  of  their  books.  A  First 
History  of  Greece  published  by  Appleton  in  1884  has  this  intro- 
duction :  "The  history  of  Grece  is,  in  general,  very  perplexing  to 
children,  from  its  involving  events  connected  with  a  number  of 
small  states,  the  names  of  which  are  for  the  most  part  new  to 
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them.  Even  to  read  it  with  a  map  does  not  materially  lessen  the 
difficulty;  for  children,  especially  girls,  rarely  know  much  of 
ancient  geography,  and  whilst  they  are  laboriously  searching  for 
the  unknown  places,  the  thread  of  the  history  is  interrupted,  and 
their  attention  perhaps  irrevocably  distracted.  With  the  view 
to  lessening  this  evil,  a  short  chapter  has  been  prefixed  to  the 
following  history,  containing  the  names  of  the  Grecian  states, 
and  the  chief  places  mentioned  as  connected  with  them.  And  it 
may  perhaps  be  found  that,  by  giving  children  a  lesson  in  the 
ancient  geography  of  Greece,  before  they  begin  to  study  its  his- 
tory, and  making  them  as  well  acquainted  with  the  divisions  of 
the  country  as  they  are  with  those  of  England,  they  may  be  better 
able  to  comprehend  what  otherwise  might  appear  only  a  con- 
fused account  of  petty  wars,  uninteresting  and  unimportant." 

Turning  from  this  book,  which  promises  nothing  better  than 
an  historical  diet  of  skimmed  milk,  to  Professor  Botsford's  intro- 
duction, is  like  coming  upon  a  Christmas  feast.  He  says :  "The 
ancient  Greeks  were  the  most  gifted  race  the  world  has  known, — 
a  people  with  whose  achievements  in  government  and  law,  in 
literature,  art  and  science,  every  intelligent  person  ought  to  be 
acquainted.  Not  only  is  the  story  of  Greece  in  itself  interesting 
and  attractive,  but  the  thoughts  and  deeds  of  her  great  men  are 
treasures  preserved  in  history  for  the  enrichment  of  our  own 
lives.  .  .  .  Though  the  Greeks  were  constantly  at  war,  we  must 
not  lay  too  much  stress  on  the  details  of  their  campaigns  and 
battles.  It  is  far  more  profitable  to  learn  the  character  and 
achievements  of  the  great  men,  whatever  their  field  of  activity, 
to  follow  the  development  of  the  social  and  political  life,  and  to 
enter  into  the  spirit  of  the  civilization." 

Professor  Robinson  in  the  preface  to  his  History  of  Western 
Europe  lays  emphasis  in  the  same  place.  He  speaks  of  the 
development  of  European  culture  as  a  problem  in  proportion — 
and  again  "the  scope  of  the  work  has  been  broadened  so  that  not 
only  the  political,  but  also  the  economic,  intellectual  and  artistic 
achievements  of  the  past  form  an  integral  part  of  the  narrative." 

A  candidate  for  doctor  of  philosophy  in  political  history 
took  the  examination  for  history  teachers  given  by  the  Normal 
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College  in  the  spring  of  1906.  She  said  with  much  animus  that 
the  questions  were  all  upon  social  and  industrial  phases  of  his- 
tory, and  that  practically  her  work  for  the  doctorate  had  counted 
for  nothing.  I  mention  this  not  to  depreciate  the  courses  in 
political  history,  but  just  to  show  the  inclination  of  the  pendulum 
towards  phases  of  history  other  than  political  for  the  education 
of  youth  in  our  schools. 

Methods  of  Presenting  the  Subject 

The  first  year  of  a  high-school  course  would  be  the  best  for 
the  work  in  primitive  history,  but  it  could  easily  be  adapted  to 
the  eighth  grade.  The  content  could  be  presented  in  several 
different  ways,  of  which  the  following  two  seem  the  most 
practical. 

First  Method :  A  study  of  primitive  life  by  continents — a 
broad  geographical  and  ethnological  survey  of  life,  past  and 
present.  The  continent  of  Africa  alone  would  furnish  almost 
every  type  of  development.  In  point  of  fact,  care  would  have 
to  be  used  in  selecting  and  simplifying  the  subject-matter  pre- 
sented to  pupils  in  order  that  clear  and  direct  impressions  could 
be  given.  The  continent  of  Eurasia  would  be  approached  through 
ethnological  studies  that  have  been  made  in  recent  years. 
North  America,  South  America  and  Oceania  present  different 
and  in  some  ways  simpler  problems  of  this  ethnological  survey. 
This  method  would  offer  opportunity  for  geographers  and  his- 
torians to  work  upon  a  common  basis. 

Second  Method:  This  would  include  a  history  of  the  people, 
approached  through  their  industries  and  institutions.  The  history 
of  food-getting,  fire-making,  cooking,  shelter,  dress,  travel  and 
transportation,  suggests  some  of  the  phases  of  the  subject  which 
would  embody  the  life  of  the  people  themselves.  As  hunger  has 
always  and  everywhere  been  one  of  the  most  potent  stimuli  to 
activity,  its  gratification  upon  the  part  of  early  peoples  called 
into  being  a  large  number  of  activities  connected  with  agricul- 
ture in  its  simplest  phases,  domestication,  fire-making,  trans- 
portation, etc.     The  history  of  these  activities  of  food-getting. 
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with  the  geographical  distribution  of  the  same,  would  easily  con- 
stitute the  work  of  the  first  half  of  the  year. 

I  will  suggest  briefly  under  a  few  headings  the  possible 
division  of  the  subject  by  this  method: 

I.  Food-getting.  The  study  of  foods  would  comprise  some- 
thing of  the  history  of  typical  fruits,  vegetables  and  cereals,  as 
well  as  that  of  animal  food, — a  history  as  dignified  and  as  diversi- 
fied as  that  of  the  peoples  subsisting  upon  these  foods  supplied 
by  nature. 

II.  Tools  used  in  Food-getting.  The  methods  of  getting 
food,  both  animal  and  vegetable,  would  involve  the  ingenuity 
and  inventiveness  of  different  peoples.  The  rough  stone  imple- 
ments of  the  hunt  found  in  Australia,  the  perfected  use  of  metal 
in  parts  of  Africa,  the  distribution  of  the  digging  stick  where 
agriculture  has  its  crude  beginnings,  the  skilfully  made  bow  and 
arrow  in  one  region,  and  its  total  absence  in  others,  the  cleverly 
invented  throwing  stick,  etc.,  etc.,  are  some  of  the  studies  that 
would  be  presented  in  order  to  put  boys  and  girls  into  possession 
of  an  appreciation  for  the  industrial  conquests  of  primitive  and 
historic  peoples,  and  their  own  industrial  inheritances. 

III.  Fire-making.  Fire-making  is  an  especially  interesting 
study  in  that  it  touches  both  the  economic  and  the  thought-life 
of  people.  In  the  latter  connection  there  are  the  myths  offering 
explanation  for  the  mysteries  of  nature-kindled  fires,  an  intro- 
duction to  the  immaterial  life  of  a  race.  Upon  the  material  side 
the  subject  may  be  divided  into  special  heads  such  as  these : 

A.  Nature-kindled  fires. 

B.  Means  of  preserving  fire. 

C.  Ways  of  making  fire  artificially — fire-plow,  fire-drill,  fire- 
saw,  flint  and  steel,  matches,  gas  and  electricity  (if  one 
wishes  to  bring  the  subject  down  to  modern  times). 

D.  Fire  as  a  weapon. 

E.  Fire  as  a  factor  in  making  a  permanent  home. 

F.  Fire  for  cooking  food. 

IV.  The    Domestication    of    Animals.     The     study    of    the 
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domestication  of  animals  suggests  treatment  somewhat  like  this : 

A.  Theories  regarding  domestication. 

B.  Place  of  the  different  animals  in  the  economy  of  the 
family,  (a)  as  food,  (b)  as  co-laborers  with  men  and 
women. 

C.  Life  history  of  the  dog,  cat,  pig,  horse,  cow,  and  barn- 
yard fowl,  treated  somewhat  like  that  of  plants,  in  adapta- 
tion to  the  service  of  man,  influence  upon  the  life  of  man 
and  distribution  over  the  earth's  surface. 

V.  Basketry  and  Pottery.  These  industries  could  be  pre- 
sented here  in  connection  with  food-getting  because  they  were 
probably  called  into  being  through  the  need  of  primitive  woman 
for  some  receptacles  for  the  carrying  and  storing  of  food.  The 
study  is  an  interesting  one  in  itself  because  of  the  individuality 
of  different  groups  of  people  manifested  in  the  technique  and  in 
the  decoration  of  their  baskets  and  pottery.  It  may  also  be  made 
to  show  something  of  the  artistic  conception  of  people,  and  of 
the  prominence  of  symbolism  in  certain  places. 

VI.  Materials  used  for  Clothing  and  the  Methods  of  pre- 
paring them.  The  adaptability  of  nature's  stuffs  to  clothing 
may  be  presented  thus: 

A.  Animal  products — (a)  skins,   (b)   silk,   (c)   wool. 

B.  Vegetable    products — (a)    cotton,    (b)    flax,    (c)    cedar, 
(d)  pulp  and  fiber,  tapa. 

C.  Spinning  and  weaving. 

D.  Sewing. 

VII.  Dress  and  Ornamentation.  After  a  consideration  of 
the  materials  for  clothing,  the  subject  that  would  naturally  follow 
would  be  that  of  dress  and  ornamentation,  laying  stress  upon  the 
place  of  dress  in  primitive  life — (a)  for  protection,  (b)  for 
ornamentation,  and  upon  the  persistence  in  modern  civilization 
of  primitive  features  of  love  for  ornamentation. 

VIII.  The  Dwelling.  Next  there  may  be  presented  types 
of  dwellings  as  they  seem  to  meet  the  needs  of  primitive  folk 
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distributed  over  the  earth's  surface,  revealing  the  ingenuity  and 
individuality  manifested  in  construction. 

A.  Tree  dwellings,  cave  dwellings,  wind-breaks,   snow  huts 
of  Eskimo,  pile-dwellings,  huts,  houses. 

B.  Primitive    furnishings — origin    of    the    chair,    table,    bed, 
stove. 

IX.  Travel  and  Transportation.  A  study  of  travel  and  trans- 
portation would  have  its  first  connection  with  the  history  of 
domestication  of  animals,  and  lead  on  to  modern  methods  of 
transportation  and  the  use  of  vehicles  for  land  and  ocean  travel. 
Pupils  cannot  fail  to  have  a  higher  estimate  of  the  Eskimo  of 
North  America  after  they  have  studied  the  marked  ingenuity  of 
the  Eskimo  in  the  construction  of  his  kayak  and  his  marvelous 
skill  in  manipulating  it  upon  the  Arctic  seas.  The  birch-bark 
canoe  of  some  tribes  of  American  Indians,  the  South  Sea  canoe 
with  its  outriggers,  the  dog-sled  of  the  Eskimo,  all  contribute 
their  share  toward  giving  boys  and  girls  a  wholesome  appre- 
ciation of  the  life  history  of  peoples  whom  we  consider  to  be  in 
low  stages  of  culture. 

X.  Art,  Religion,  Amusements,  Education.  If  so  desired,  the 
immaterial  culture  of  primitive  folk  may  be  presented  under 
these  headings. 

Now  that  I  have  indicated  in  this  very  tentative  way  some- 
thing of  the  content  of  the  subject  as  it  might  be  presented  by 
the  Second  Method,  I  will  call  attention  to  its  application  to 
another  portion  of  the  school  curriculum,  namely,  manual  train- 
ing. The  basis  for  the  presentation  of  manual  training  in  most 
of  our  schools  is  the  industrial  one.  For  example,  when  clay 
is  the  medium  for  manual  work,  pupils  are  introduced  to  the 
methods  of  making  pottery  by  hand  and  by  machinery,  to  the 
processes  of  glazing  and  of  firing;  if  possible,  they  are  allowed 
to  see  an  Indian  woman  making  a  jar  by  her  primitive  methods ; 
they  visit  some  potter  using  the  wheel ;  they  are  taken  to  Trenton 
to  see  the  most  modern  commercial  process,  and  to  Tiffany's  to 
see  the  art  product.     When  wood  and  iron  are  the  media,  there 
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opens  up  similarly  the  historical  development  based  upon  the 
crude  uses  amongst  primitive  folk.  When  pupils  work  in  the 
textile  industries,  then  the  history  of  cotton,  flax,  silk,  wool, 
fibers,  etc.,  comes  into  prominence. 

This  phase  of  primitive  history  or  industrial  history,  when 
presented  as  a  unit  in  the  eighth  grade,  or  the  first  year  of  high 
school,  in  addition  to  the  first-named  purpose  of  laying  the 
foundation  for  the  structure  of  history  proper,  serves  the  addi- 
tional function  of  unifying  the  different  departments  of  industrial 
work — manual  training,  domestic  science,  domestic  art,  indus- 
trial art — by  grounding  them  upon  the  same  foundation, — the 
historic  foundation. 

Suggestions  Regarding  the  Presentation  of  the  Subject 

In  the  absence  of  definite  texts  in  primitive  history,  the  work 
can  easily  and  profitably  be  carried  on  by  the  laboratory  method. 
It  would  be  fruitless  to  attempt  to  give  a  bibliography  for  the 
whole  history  in  this  brief  space,  so  I  will  illustrate  with  some  of 
the  material  on  hand  for  one  chapter  only,  that  on  Travel  and 
Transportation. 

Original  sources : 

Spencer  and  Gillen,  Native  Tribes  of  Central  Australia. 

Roth,  Queensland  Aborigines. 

Schmeltz,  Album  of  the  Congo. 

Annales  de  Musee  de  Congo. 

Stow,  Native  Races  of  South  Africa. 

Boas,  Central  Eskimo;  report  of  the  Bureau  of  Ethnology, 

vol.  6. 
Eskimo  of  Baffin  Land;  report  of  Bureau  of  Ethnology, 

vol.  15. 
Nelson,  Eskimo  about  Behring  Strait;  report  of  Bureau  of 

Ethnology,  vol.  18. 

Secondary  material : 

Mason,  Woman's  Share  in  Primitive  Culture. 

Travel  and  Transportation.  i 

Origins  of  Invention. 

Basketry;  report  of  the  National  Museum  for  1902. 
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Deniker,  Races  of  Man. 

Ratzel,  History  of  Mankind. 

Joly,  Man  before  Metals. 

Starr,  First  Steps  in  Human  Progress. 

Books  of  Travel,  such  as : 
Nansen,  Across  Greenland. 
Peary,  Arctic  Journal, 
Barth,   Travels  in  Africa. 

Illustrative  material : 
Ethnological  reports. 
Mason's  book  on  basketry. 
Concrete  objects  and  models  in  museums. 

Secondary  material  and  books  of  travel  should  constitute  a 
classroom  library  for  constant  use  by  the  pupils.  The  original 
sources,  some  or  all  of  them,  easily  procured  from  any  good 
library,  should  be  kept  in  the  custody  of  the  teacher  and  referred 
to  by  specific  pages  for  the  definite  facts  desired. 

In  New  York  and  other  large  cities  the  museums  form  a  very 
valuable  adjunct  to  all  work  in  history,  and  especially  in  primitive 
history  where  so  many  contrivances  for  transportation  and  travel 
are  illustrated  by  true  ethnographic  objects  or  by  models.  With 
the  generous  and  tactful  use  of  such  illustrative  material  and 
with  the  beautiful  illustrations  which  the  Bureau  of  Ethnology 
and  the  National  Museum  furnish,  there  is  no  question  but  that 
primitive  history  can  be  kept  thoroughly  alive  and  closely  tied  up 
with  the  everyday  life  and  the  natural  interests  of  every  high 
school  boy  and  girl. 


REAL  PROBLEMS  IN  GEOMETRY 

By  James  F.  Millis 

Outline 
I.  Geometry  as  a  science. 

r.  How  geometry  got  into  the  secondary  schools  as  an  abstract  science. 
2.  Reasons  why  so  taught  at  present. 

a.  Tradition. 

b.  College  entrance  requirements. 

c.  View  of  education  as  a  discipline. 

d.  Teachers  not  prepared  to  teach  it  otherwise. 

II.  Geometry  as  an   instrument  in  living. 

i.  View  of  education  as  for  the  present,  as  well  as  future. 

2.  Implications  for  the  teaching  of  geometry. 

a.  Pupil,  not  the  subject  matter,  should  be  made  the  center. 

b.  Geometry  should  grow  out  of  pupil's  experience,  and  should  be 

made  an  instrument  in  the  process  of  living. 

c.  Method :  Begin  with  real  situation  in  pupil's  experience,  devel- 

oping system  of  organized   knowledge.     Build   up  geometry 
around  real  problems. 

3.  Obstacles  to  teaching  geometry  in  this  way. 

a.  Differences   in  needs  and  experiences  of  individuals  make  mass 

teaching  difficult. 

b.  Difficulty  of  creating  a  reconstructed  environment  in  the  school. 

c.  Lack   of    available   material,    or    of    organization    of   pupils'    ex- 

periences. 

4.  If  taught  in  this  way,  all  the  requirements  of  geometry  will  be  met. 

III.  Expedient :  Follow  present   plan   of  teaching,  but  use   real  problems 

freely  in  place  of  abstract  exercises  for  drill. 

IV.  Applied  problems. 

1.  Kinds. 

2.  Sources. 

3.  Illustrative  problems. 

In  a  preceding  paper  it  was  briefly  indicated  that  one  of  the 
ways  by  which  the  teaching  of  geometry  could  be  improved,  on 
the  side  of  content,  was  by  the  use  of  genuine,  practical  problems, 
which  have  been  given  the  name  of  real  problems.  It  is  proposed 
in  this  paper  to  go  a  little  more  deeply  into  the  discussion. 

16  [116 
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Geometry  is  taught  in  secondary  schools  to-day  as  an  abstract, 
deductive  science.     Let  us  note  briefly  how  it  came  to  be  so. 

The  earliest  traces  of  geometry  that  have  been  found  are 
Egyptian.  There  is  evidence  to  show  that  geometry  originated 
with  the  Egyptians  in  a  practical  way.  It  was  developed  by  them 
from  a  practical  need,  in  their  attempt  at  land  surveying.  In 
fact,  the  name  geometry  came  from  terms  used  by  the  Greeks, 
meaning  the  science  of  earth  measurement.  It  was  primarily  and 
solely,  with  the  Egyptians,  a  practical  instrument  growing  out  of 
the  necessities  of  a  concrete  situation,  and  conceived  only  as  a 
part  of  that  situation.  With  the  Egyptians  geometry  consisted 
only  of  a  few  empirical  facts.  These  were  not  organized  into 
a  science.  There  were  no  proofs  given  for  the  rules.  Some  of 
their  rules  were  false ;  such  as  that  the  area  of  an  isosceles  triangle 
equals  half  of  the  product  of  one  side  by  the  base. 

The  Greeks,  who  had  commercial  and  other  relations  with  the 
Egyptians,  gathered  up  the  Egyptian  geometry  and  transplanted 
it  to  their  own  shores.  Greek  scholars  and  philosophers  traveled 
and  studied  in  Egypt. 

The  Greeks  were  of  a  speculative,  philosophical  mind,  and 
they  began  to  study  geometry  in  their  schools  of  philosophy.  It 
was  studied  by  the  Pythagorean  school,  the  Platonic  school,  and 
others.  By  the  Greeks  geometry  was  developed  into  a  science. 
The  subject  was  treated  by  many  men.  Euclid,  about  300  B.C., 
collected  all  of  the  geometry  known  at  his  time  into  the  Elements, 
arranged  it  as  a  deductive  science,  and  gave  the  proofs  of  propo- 
sitions. Since  the  time  of  Euclid,  little  has  been  added,  in  the 
way  of  content,  to  elementary  plane  geometry.  The  content  of 
geometry  adapted  to  the  speculative  minds  of  the  Greek  philoso- 
phers has  been  assumed  to  be  adequate  to  meet  the  needs  of 
modern  American  boys  and  girls. 

When  the  works  of  the  Greeks  were  transferred  to  the  west- 
ern world,  several  centuries  later,  geometry,  as  the  Greeks  had 
left  it,  was  taken  up  by  the  western  world.  It  was  taught  as  a 
science  in  the  early  universities  of  the  Middle  Ages.  The  uni- 
versities continued  to  teach  it. 

In  time  much  that  was  formerly  taught  in  the  universities,  and 
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in  our  country  in  the  colleges,  was  handed  down  to  the  secondary 
schools.  Dr.  Broome's  research  on  college  entrance  requirements 
in  the  United  States  shows  how,  by  gradually  raising  college 
entrance  requirements,  geometry  has  been  forced  down  into  the 
secondary  schools.  This  is  how  geometry  as  a  science,  with  its 
old  Greek  content,  has  come  to  occupy  its  present  place  in  the 
education  of  boys  and  girls. 

I  have  already  intimated  some  of  the  reasons  why  geometry 
is  taught  as  an  abstract,  deductive  science  in  secondary  schools 
now.  Its  content  is  determined  by  tradition.  The  force  of 
tradition  will  offer  great  resistance  to  a  change.  It  is  difficult 
to  break  from  the  old.  Again,  college  entrance  requirements 
will  give  us  but  little  leeway.  They  require  a  knowledge  of  a  cer- 
tain number  of  theorems,  whether  they  bear  upon  the  practical  life 
of  the  individual  or  not.  They  allow  us  no  chance  for  experi- 
ment or  change.  The  only  way  to  meet  them  in  our  crowded 
course  of  study  is  to  drive  home  so  many  dry  facts  of  geometry 
in  a  given  time.  The  one  important  thing  is  to  master  proofs  of 
these  abstract  principles  in  a  logical  sequence. 

The  view  of  education  in  all  of  this  is  that  education  is  a 
discipline,  looking  primarily  to  the  future.  Geometry  as  a  science 
is  taught  in  the  hope  that  the  discipline  in  thinking  obtained 
may  help  the  pupils  in  other  fields  of  thought,  and  in  the  hope 
that  at  some  time  in  the  future  the  student  may  find  a  direct 
practical  use  for  it.  Some  do.  As  all  know,  this  view  of  educa- 
tion is  now  discredited.  But  the  teaching  of  geometry  is  going 
on  in  much  the  same  manner  as  of  old.  This  view  of  education 
as  a  preparation  for  a  possible  future,  which  most  teachers  have 
consciously  in  mind,  and  the  disciplinary  idea  in  education  are 
closely  bound  together. 

I  shall  not  go  into  that  discussion  further.  We  set  the  pupil, 
therefore,  at  the  task  of  reasoning  with  abstract  geometrical  con- 
cepts, building  up  theorem  upon  theorem,  without  thought  of  his 
present  needs  and  interests,  in  the  hope  that  such  a  course  of 
mental  gymnastics  will  aid  him  in  his  work  in  the  realm  of 
thought,  and  in  the  hope  that  some  day  he  may  turn  his  knowl- 
edge so  acquired  to  practical  account.     No  doubt  this  work  will 
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help  him  a  little  in  his  study  in  other  fields,  in  so  far  as  these 
have  common  elements,  and  he  may  enter  a  field  of  activity 
in  adult  life  where  he  must  make  practical  application  of  the 
technical  facts  of  geometry.  But  a  proper  course  in  geometry 
that  makes  more  use  of  the  pupils'  interests,  the  live  material 
about  him,  and  the  principle  of  activity  rather  than  passivity,  will 
accomplish  the  same  ends  equally  well — in  fact,  it  is  believed,  far 
better. 

There  are,  of  course,  other  reasons  why  geometry  is  destined, 
at  least  for  a  time,  to  continue  to  be  taught  merely  as  an  abstract 
science.  One  is  that  teachers  are  not  prepared  to  teach  it 
otherwise. 

There  is  another  view  of  education.  It  is  that  education  is 
for  the  present  as  well  as  for  the  future ;  and  it  emphasizes  the 
process  of  living  in  the  present.  It  values  the  present  fully  as 
well  as  the  future.  It  is  conceivable  that  the  life  between  the 
ages  of  ten  and  twenty-five  is  as  important  and  worthy  as  the  life 
between  the  ages  of  twenty-five  and  forty.  From  this  point  of 
view,  the  interests  of  youth  are  as  valid  as  the  demands  of  adult 
life.  We  would  lay  hold  of  the  pupils'  natural  interests  and 
experiences,  and  make  them  the  means  of  education.  This  view 
makes  the  educative  process  the  process  of  living.  It  does  not 
undervalue  a  knowledge  of  mere  facts  as  a  means  of  future  con- 
trol and  power  in  life,  but  it  emphasizes  the  acquisition  of  those 
facts  by  an  active  process  of  real  experiencing,  living,  doing, 
rather  than  by  passive  instruction. 

This  view  of  education  has  its  implications  for  the  teaching 
of  geometry.  It  would  make  the  pupil,  not  the  subject  matter, 
the  center  of  the  educative  process.  It  would  make  geometry 
grow  out  of  the  pupils'  experiences.  It  would  reverse  geometry 
as  regards  the  content.  Instead  of  the  pupil  learning  the  abstract 
truths  of  geometry  from  a  book,  with  the  hope  of  using  them  at 
some  time  in  the  future,  it  would  develop  the  truths  of  geometry 
in  connection  with  his  actual  experiences,  and  organize  them  into 
a  logical  system,  making  geometry  an  instrument  in  the  process 
of  living  in  the  present.  It  will  thus  be  all  the  more  useful  as  an 
instrument  in  the  future.     On  the  side  of  content,  then,  we  are  to 
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get  the  material  of  geometry  in  a  concrete  form  from  actual  life. 
So  far  as  possible  we  are  to  rely  upon  the  actual  experiences  of 
the  individual  pupil  as  concrete  situations  from  which  to  start. 
These  concrete  situations  furnish  real  problems  in  geometry. 
The  whole  subject  of  geometry  is  to  be  built  up  around  these 
real  problems.  It  does  not  mean  that  geometry  is  to  remain  a 
collection  of  empirical  facts.  These  real  problems  taken  from 
actual  life  are  to  be  the  starting  point  in  the  work ;  and  the 
instinct  of  wanting  to  know  the  reasons  of  things  and  the 
tendency  to  generalize,  inherent  in  the  mind,  will  make  it  possible 
for  the  teacher  to  direct  the  student  in  the  process  of  organizing 
his  knowledge  and  building  up  a  science  of  geometry  beginning 
with  his  experiences.  The  whole  process  is  natural  and  rational. 
But  the  position  seems  an  extreme  one  to  take.  It  is  like  making 
the  sun  the  center  of  the  planetary  system,  instead  of  the  earth. 

There  are  obstacles  at  present  to  teaching  geometry  in  this 
way.  In  the  first  place,  the  great  differences  in  the  needs  and 
experiences  of  individuals  make  such  treatment  difficult.  No 
two  individuals  have  exactly  the  same  experiences.  It  is  doubtful 
if  a  single  individual  pupil  ever  has  enough  experiences  present- 
ing real  problems  to  make  a  sufficient  foundation  for  the  work. 
The  number  of  problems  in  geometry,  excluding  purely  mensura- 
tional  problems,  that  the  average  person  not  engaged  in  a  tech- 
nical pursuit  has  to  solve  during  a  lifetime  is  probably  small. 
And  again,  with  the  present  scheme  of  completing  the  whole  of 
the  schooling  of  the  individual  in  a  few  months,  the  opportunity 
for  experiencing  is  very  slight.  However,  the  total  experience 
of  all  individuals  should  contain  concrete  situations  giving  rise  to 
an  enormous  number  of  real  problems  in  geometry.  A  large 
class  of  these  situations  should  appeal  to  all  individuals,  and 
hence  a  large  number  of  real  problems,  though  not  met  by  each 
individual,  should  be  of  sufficient  interest  to  the  individual  to 
warrant  their  use  in  building  up  the  geometry. 

To  bring  these  situations  into  the  school  means  to  create  a 
reconstructed  natural  environment  for  the  pupil.  If  the  concrete 
situations  used  are  not  the  pupils'  own  situations,  they  must  be 
reconstructed  for  them.     This  process  is  in  itself  difficult.     And 
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yet  a  reconstructed  environment  is  better  than  no  environment 
at  aii^ — the  condition  existing  in  the  ordinary  teaching  of 
geometry. 

A  third  obstacle  to  the  practical  work  of  putting  the  teaching 
of  geometry  upon  this  basis  is  the  lack  of  sufficient  available 
material  at  present ;  that  is,  the  pupils'  experiences  have  not  been 
closely  studied  and  the  material  for  teaching  organized  and  made 
available  for  teachers.  The  actual  teacher  himself  has  little 
opportunity  to  prepare  the  material.  Observations  of  children 
and  a  study  of  their  daily  life  will  have  to  be  made  for  concrete 
situations  that  may  be  laid  hold  of  in  the  schoolroom.  And  per- 
sons conversant  with  the  various  vocations  will  have  to  gather 
from  the  different  fields  of  labor  those  problems  of  geometry 
actually  met  that  can  be  made  of  interest  to  the  pupils  in  school. 

However,  it  seems  to  me  that  if  geometry  can  be  taught  in  this 
way,  if  it  can  be  made  a  means  of  actual  living,  and  if  it  can  be 
developed  out  of  actual  experiences,  rather  than  learned  from 
books  as  an  abstract  science  with  little  or  no  immediate  applica- 
tion, then  it  will  meet  all  of  the  requirements  made  of  it  as  now 
taught.  It  will  furnish  just  as  much  mental  discipline,  just  as 
good  preparation  for  the  adult  life,  if  not  better,  and  it  will  have 
the  advantage  of  enriching  the  life  of  the  school  age  and  of  fur- 
nishing it  with  a  more  powerful  instrument  for  living.  It  will 
even  cause  more  children  to  like  mathematics. 

In  view  of  the  fact  that  the  material  is  not  at  hand  for  teaching 
geometry  by  building  it  up  around  problems  taken  from  actual 
experience,  we  may  try  the  following  expedient.  We  may  follow 
in  the  main  the  present  plan  of  teaching  the  subject  as  a  science; 
let  the  subject  be  begun  with  some  situation  presenting  inductive 
and  constructive  work,  the  sequence  revised,  and  certain  changes 
in  method  made;  but  let  us  try  to  find  some  interesting  appli- 
cations of  propositions  as  we  go  along.  That  is,  instead  of 
so  many  exercises  of  an  abstract  nature  for  drill,  make  a  collec- 
tion of  genuine  applied  problems  for  drill,  and  use  them.  These 
applied  problems,  taken  from  actual  life,  may  involve  the  same 
points  in  proof  that  the  abstract  exercises  involve,  but  they  have 
the  additional  advantage  of  being  dressed  in  concrete  form,  and 
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having  a  human  element  in  their  content.  They  will  add  quite 
a  little  to  the  pupils'  interest  in  the  subject,  and  will  give  it  a 
content  that  in  itself  is  worth  while. 

These  applied  problems  are  of  three  kinds :  mensurational ; 
demonstrational,  or  those  involving  a  geometrical  proof ;  and  con- 
structional, or  those  requiring  a  geometrical  construction.  Men- 
surational problems  in  actual  life  are  easy  to  find,  yet  no  one 
has  collected  them.  Demonstrational  and  constructive  problems 
are  not  so  easily  collected. 

Aside  from  the  actual  activities  of  children,  such  as  building- 
tents,  games,  etc.,  there  are  other  sources  of  applied  problems. 
Some  may  be  found  in  connection  with  the  manual  training  shop- 
work  in  school.  Some  in  the  physical  laboratory.  Then  there 
are  many  applied  problems  met  in  the  different  vocations  that 
may  be  used ;  for  example,  in  carpentry,  navigation,  bridge  build- 
ing, surveying,  etc. 

I  have  collected  a  few  of  such  applied  problems  this  year, 
and  we  are  using  them  in  the  Horace  Mann  High  School.  Most 
of  these  involve  a  demonstration  or  a  construction.  I  made  no 
effort  to  collect  mensurational  problems,  although  a  few  are 
included  in  the  list.  I  have  not  yet  had  an  opportunity  to  try  all 
of  them  with  a  class,  so  that  I  cannot  say  from  experience 
which  ones  are  good  and  which  ones  poor  problems.  But  those 
that  have  been  used  have  worked  nicelv. 


Field  of  Manual  Training 

1.  In  making  a  water-wheel  we  have  a  square 
block  of  wood  which  is  to  be  made  into  the  form 
of  a  regular  octagon  by  cutting  off  the  four  cor- 
ners.    Show  how  this  may  be  done. 
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2.  In  making  an  Indian  club,  pieces  of  holly  are  glued  to  the 
faces  of  a  square  piece  of  gum.     This  is  then  turned  up  in  a 


I! 


L/ 


v 


lathe,  the  holly  producing  oblong,  oval  light  spots  on  the  surface 
of  the  club.  The  thickness  of  the  gum  is  3  inches.  In  order  to 
get  a  club  in  which  these  oval  spots  just  touch  at  the  point  of 
greatest  thickness  of  the  club,  how  thick  must  the  pieces  of  holly 
be  taken? 

3.  This  is  the  cross-section  of  a  foot- 
stool, in  which  the  width  of  the  top  is  to 
be  12  inches,  d  8  in.,  e  12  in.,  and  the 
lengths  of  the  legs  8  in.  In  making  the 
stool,  angle  a  and  angle  b  are  first  laid 
out  on  paper,  and  then  a  tri-square  ap- 
plied to  them.  Show  how,  from  the 
required  dimensions,  to  lay  out  these 
angles  on  paper. 


4.  In   constructing  a  gas  engine  the 
piston  D,  which  is  in  the  form  of  an  in- 
verted cup,  is  5  in.  in  inside  diameter; 
the  crank  AB  is  5  in.  between  the  centers 
of  the  pivots,  and  the  connecting  rod  AC 
is  17  in.  between  the  centers  of  the  piv- 
ots.   How  far  from  the  mouth  of  the  cup       / 
must  the  pin  C  be  adjusted  in  order  that     /  /\ 
the   connecting   rod   may   just  clear  the    ( 
edge  of  the  cup  at  E  and  F,  the  diameter     \ 
of  AC  being  1  in.  ?  V 
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5.  A  cylindrical  piece  of  brass,  8  in.  long  and  1  in.  in  diameter, 
is  placed  in  a  lathe,  and  a  portion  3  in.  long  is  cut  down  to  a 
"taper,"  or  conical  form,  y2  in.  in  diameter  at  one  end  and  1  in. 


e 

at  the  other.  How  much  must  the  tail-stock  A  be  set  over  out  of 
line  with  the  head-stock  B  in  order  that  the  edge  of  the  knife  C 
may  cut  the  surface  at  the  required  slope? 

6.  A  cylindrical  piece  of  brass  is  to  be  put  into  a  lathe.  Show 
how  to  mark  the  centers  of  the  ends,  at  which  points  it  is  to  be 
supported. 

Field  of  Navigation 
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7.  The  distance  AC  at  which  a  ship 
C  passes  a  lighthouse  A,  when  moving  in 
the  direction  BC,  is  obtained  by  observ- 
ing the  moment  when  the  direction  of 
the  lighthouse  makes  an  angle  of  45  de- 
grees with  the  course  of  the  ship,  and 
again  when  it  makes  an  angle  of  90  de- 
B  grees,  the  distance  the  ship  has  gone 
between  the  two  observations  being  not- 
ed. Show  how  to  compute  the  distance  at  which  the  lighthouse 
is  passed. 

8.  A  ship  is  steered  past  a  known  re- 
gion of  danger  as  follows :  A  chart  is 
made  in  which  a  circle  is  drawn  through 
two  points,  A  and  B,  which  can  be  seen 
from  the  ship,  and  with  sufficient  radius  P*  » 


that  the  circle  incloses  the  danger  region. 

The   inscribed  angle  ACB   is  measured. 

Observations  of  A  and  B  from  the  ship 

are  made   from   time   to  time,    and   the 

course  of  the  ship  directed  so  that  the 

angle  between  the  directions  from  it  to  A  and  B  never  become 

greater  than  the  angle  ACB.     Justify  this  method. 
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9.  A   ship   is   steered   past   a 
region  of   danger  by   observing 
the  angle  of  elevation  of  a  land- 
mark A,  in   this  region,  as  fol- 
lows :     The    height    a    of    A    is 
known.        A    map    is    made   by 
drawing  a  circle,  with  the   foot 
of  a  as  center,  large  enough  to 
inclose    the    region    of    danger. 
Angle  m  is  then  computed  from 
tables,  and  the  course  of  the  ship  so  directed  that  the  observed 
angle  of  elevation  of  A   never  becomes  greater  than   angle   m. 
Justify  this  method. 


C       D 

outstretched   arm    is   31 
distance  to  the  object. 


Q  10.  The  distance  of  an  object  at  sea  is  esti- 
mated by  making  the  following  observations : 
With  the  left  eye  closed,  point  your  finger,  at 
arm's  length,  towards  the  object  A;  then,  with- 
out moving  the  finger,  close  the  right  eye  and 
look  with  the  left  one.  The  object  will  appear  to 
have  moved  to  B.  The  distance  AB  can  be  esti- 
mated by  some  means  (in  ship  lengths,  if  the 
object  is  a  ship  of  known  length).  The  distance 
between  the  eyes  of  the  average  person  is  3.1  in., 
and  the  distance  to  the  end  of  the  finger  of  the 
in.     Show,    then,   how   to    estimate    the 


11.  Why  should  a  ship,  in  sailing  between  two  ports  of  the 
same  latitude  in  the  northern  hemisphere,  in  order  to  pursue  the 
shortest  course,  veer  to  the  north  for  the  first  half  of  its  course, 
then  back  to  the  south? 
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Field  of  Astronomy 

y_  12.  Since    the    earth    is 

" —  ^  smaller  than  the  sun,  it 
casts  a  conical  shadow  in 
space  (umbra),  from  with- 
in which  one  can  see  no 
portion  of  the  sun's  disk. 
If  5*  is  the  center  of  the 
sun,  E  the  center  of  the 
.  earth,  and  V  the  end  or 
vertex  of  the  shadow,  prove 
ES  X  EB 

that  the  length  of  the  shadow,  VE  = . 

SD  —  EB 

Approximately,  ES  =  92,900,000  miles,  SD   =  433,000  miles, 
and  EB  =  4,000  miles.     Compute  VE. 

13.  Three  stakes  are  set  in  a  canal  two  miles  long,  one  at 
each  end,  and  one  in  the  middle,  and  all  project  the  same  distance 
above  the  water.  By  leveling,  the  middle  stake  is  found  8  in. 
higher  than  the  others.  From  these  facts,  find  the  diameter  of 
the  earth. 

14.  How  much  of  the  earth's  surface  is  illuminated  at  once 
by  the  sun,  barring  refraction  of  light  by  the  atmosphere?  (See 
the  dimensions  in  Ex.  12.) 

15.  Sailors  find  their  latitude  at  sea  by 
observing  the  altitude  of  the  North  Star. 
Prove  that  the  latitude  of  the  observer 
equals  the  altitude  (angular  distance  above 
the  horizon)  of  the  North  Star. 

Note:  Since  the  North  Star  may  be 
considered  as  at  an  infinite  distance,  for 
practical  purposes  its  direction  from  the 
observer  is  considered  parallel  to  the  axis 
of  the  earth. 
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16.  The  latitude  of  a  place  P  on  the  earth's  surface  is  obtained 
by  observing  the  altitude  of  the  sun  (angular  distance  above  the 
horizon)  at  noon.     Prove  that  the  latitude  of  P  equals  the  differ- 

'         '   1  V       ^.  — -  —  —  —      v 

Yz~l~''         '  s 


<  / 

ence  between  the  zenith  distance  of  the  sun  (90  degrees  —  alti- 
tude of  sun)  and  the  declination  of  the  sun  (angle  it  makes  with 
the  plane  of  the  equator)  ;  i.e.,  a=  (90  —  b)  — c. 

17.  Prove  that  the  portion  of  the  earth's  surface  north  of 
the  parallel  30  degrees  north  is  one  quarter  of  the  whole 
surface. 

18.  The  stars  appear  to  lie  upon  the  surface  of  a  sphere,  called 
the  astronomical  sphere,  with  the  earth  at  its  center.  Because  of 
the  daily  rotation  of  the  earth  on  its  axis,  all  fixed  stars,  except 
the  Pole  Star,  appear  to  move.     Since  the  distance  from  any  fixed 
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star  to  the  Pole  Star  appears  to  be  always  the  same,  show  that 
the  apparent  daily  path  of  a  fixed  star  is. a  circle. 

Suggestion:     If  P  is  the  position  of  the  Pole  Star,  E  of  the 
earth,  and  5"  of  any  fixed  star,  ES  and  angle  SEP  are  constant. 
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Field  of  Physics 

19.  If  an  object  is  placed  before 
a  mirror,  its  image  appears  to  be  as 
far  behind  the  mirror  as  the  object  is 
in  front.  Prove  that  this  must  always 
be  so. 

Note:  When  a  ray  of  light  strikes 
a  reflecting  surface,  the  striking  ray 
and  the  reflected  ray  make  equal  angles  with  the  plane  of  the 
surface. 
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20.  The  camera  obscura,  by  admit- 
ting light  through  a  small  opening, 
throws  images  of  external  objects  upon 
a  white  surface  within  a  darkened  cham- 
ber so  that  the  outline  may  be  traced. 
Show  that  the  sizes  of  an  object  and  of 
its  image  are  proportioned  to  their  dis- 
tances from  the  opening. 

21.  Show,  by  means  of  the  accompanying  diagram,  that  the 
intensity  of  the  light  falling  upon  a  given  area  of  surface  varies 


inversely  as  the  square  of  the  distance  of  the  source  of  light  from 
the  surface. 
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22.  A  crude  method  of  measuring  the  height  of  an  object,  in 
case  more  accurate  instruments  are  not  at  hand,  is  by  the  use  of 
a  mirror.  To  find  the  height  of  an  object  BC,  I  place  a  mirror 
horizontally  on  the  ground  at  M,  and  stand  at  a  point  at  which 


the  image  of  the  top  of  the  object  is  visible  in  the  mirror.  Show 
how,  by  measuring  certain  distances,  I  can  compute  the  height  of 
the  object. 

Note:  Light  is  reflected  from  the  surface  of  a  mirror  at  an 
angle  equal  to  the  angle  at  which  it  strikes  it. 

23.  An  easy  way  to  find  the  volume  of  some  irregular  solids 
is  to  immerse  them  in  water  in  a  cylindrical  vessel.  Find  the 
volume  of  a  stone,  if  the  diameter  of  the  vessel  is  14  in.,  and  the 
difference  between  the  water  level  before  and  after  the  stone 
is  immersed  is  12  in. 

24.  If  two  forces  are  exerted  in  different  directions  upon 
the  same  object  at  A,  they  have  the  same  effect  as  a  single  force, 
called  their  resultant.     If  the  directions  and  magnitudes  of  the 

two  forces  are  represented  by 
the  lines  AB  and  AC,  the  direc- 
tion and  magnitude  of  the  result- 
ant will  be  represented  by  the 
line  AD,  diagonal  of  the  paral- 
lelogram having  AB  and  AC  as 
adjacent  sides.  Two  forces, 
one  of  100  lbs.,  the  other  of  200  lbs.,  are  exerted  upon  a  body  at 
right  angles.  Representing  100  lbs.  by  a  line  1  in.  long,  draw 
them  to  scale  and  compute  the  resultant.  Check  the  result  by 
use  of  the  theorem  of  Pythagoras. 


30  Teachers  College  Record  [130 

25.  One  of  two  forces  exerted  upon  an  object  is  25  lbs.,  and 
their  resultant  is  60  lbs.,  acting  at  an  angle  of  30  degrees  with 
the  known  force.  By  drawing  to  scale,  construct  the  line  which 
represents  the  other  force,  and  by  measuring  its  length  with  a 
ruler   compute   the    force. 

26.  The  resultant  of  two  forces  is  80  lbs.  The  two  forces 
act,  one  at  an  angle  of  90  degrees,  and  the  other  at  an  angle  of 
45  degrees  with  the  resultant.  By  drawing  to  scale  and  measur- 
ing with  a  ruler,  compute  the  magnitude  of  each  of  the  forces. 

27.  When  a  wagon  stands 
upon  an  incline,  its  weight  is 
resolved  into  two  forces,  one 
the  pressure  against  the  incline, 
the  other  tending  to  make  it  run 
down  the  incline.  Show  that 
the  force  along  the  incline  is  to 
the  weight  of  the  wagon  as  the 
height  of  the  incline  is  to  its  length.  If  the  incline  makes  30 
degrees  with  horizontal,  with  what  force  does  a  loaded  wagon 
weighing  three  tons  tend  to  run  down  the  incline  ? 

28.  In  railroad  construction  and  mining  the  material  is  some- 
times hauled  in  a  tram  pulled  by  a  horse.  If  the  pull  of  the  tram 
in  the  direction  of  the  track  is,  say,  200  lbs.,  and  if  the  horse 
walks  at  the  side  of  the  track  so  that  its  pull  is  exerted  at  an  angle 
of  25  degrees  with  the  track,  what  pull  must  the  horse  exert  ? 

29.  The  center  of  mass  of  any  flat  triangular  body  of  uni- 
form composition  is  the  intersection  of  the  medians.  Show  how 
to  locate  the  center  of  mass  of  a  triangular  board. 
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30.  If  any  irregular  flat  body  is  supported 
on  a  pivot,  it  will  revolve  until  the  center  of         V 
its  mass  falls  vertically  below  the  point  of    •  Q  A 
support.     Show  that  by  thus  supporting  it,    ( 
first  at  a  point  A,  then  at  a  second  point 
B,  and  using  a  plumb  line  to  mark  the  ver- 
tical lines,  the  center  of  mass  can  be  uniquely 
determined. 
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31.  In  the  sixteenth  century,  the  distance 
from  A  to  the  inaccessible  point  B  was  determined  by  means 
of  an  instrument  called  the  "squadra."  The  "squadra,"  like 
a  modern  carpenter's  square,  consisted  of  two  metallic  arms  at 


right  angles  to  one  another.  To  measure  AB,  the  "squadra"  v/as 
supported,  as  in  the  figure,  on  a  vertical  staff  AC.  One  arm 
was  pointed  toward  B,  and  the  point  D  on  the  ground,  at  which 
the  other  arm  pointed,  was  noted.  By  measuring  AD  and  AC, 
show  how  AB  may  be  computed. 
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32.  In  the  sixteenth  century,  the  distance  from  A  to  the  inac- 
cessible point  B  was  found  by  use  of  an  instrument  consisting  of 

a  vertical  staff  AC  to 

which   was   attached   a 

D  k     I  "■    za-  £  horizontal  cross-bar  D£ 

that    could    be    moved 
up   and   down   on    the 
staff.      Sighting    from 
^_^      C  to  B,  DE  was  low- 
\        B  ered  or  raised  until  C, 
\  E,    and    B    were    in    a 

straight  line.  Then  the 
whole  instrument  was 
revolved,  and  the  point  F  at  which  the  line  of  sight  CF  struck 
the  ground  again  was  marked,  and  FA  measured.     Show  that 

FA  =  AB. 

33.  Before  the  spirit  level  was  invented,   an  instrument  for 

leveling    consisted   of    three    bars 

fastened  together  in  the  form  of 

the    letter    A     (AE,    BE,    CD). 

AE  =  BE,  and  CF  —  DF.  A  point 

O    was    marked    on   the    tie    CD, 

midway    between    C    and    D.     A 

plumb  line  EF  was  attached  at  E. 

The   instrument   was   held   in   an  A  P"  & 

upright  position,  with  the  arms  AE  and  BE  resting  upon   the 

points  to  be  leveled.     Show  that  when  the  plumb  line  coincides 

with  the  point  O,  the  points  A  and  B  are  on  a  level. 

34.  Justify  the  following  method  by  which  a  surveyor  meas- 
ures the  distance  from  A  to  the 

B  inaccessible  point  B.  Locate  a 
third  point  >S  from  which  the 
distances  to  A  and  B  can  be 
measured.  Measure  AS,  and  by 
sighting  from  A  to  S  extend 
this  line  to  R,  so  that  AS  =  SR. 
Likewise,  measure  BS,  and  ex- 
tend it  to  T  so  that  BS-=  ST.  Measure  the  distance  BT.  Then 
AB  =  RT. 
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35.  Justify  the  following  method  by  which  a  surveyor  may 
lay  out  a  line  perpendicular  to  AB  at  B.  Select  any  convenient 
point  C  50  ft.  from  B.     With 

one  end  of  the  50-ft.  tape  at  A ~ _ aQ 

C,  swing  the  other  end  to  D, 

in  line  with  A  and  B,  using  a 

lining  pole  at  D  to  aid  in  lining 

it  from  A,  if  necessary.    With 

one  end  of  the  tape  still  at  C, 

swing  the  other  end  to  locate  C. 

E  in  line  with  D  and  C.     Then  BE  is  the  required  perpendicular. 

36.  In  marking  off  the  foundation  of  a  house  it  is  necessary 
to  construct  a  right  angle  at  B,  in  the  line  of  a  wall  AB.     Prove 

that  the  following  method  is  right : 
Measure  off  BC  25  ft.  long.    Hold 
^xx  one  end  of  the  tape  at  C,  and  the 

40-ft.  mark  at  B.     Let  a  third  per- 
son  take   the   tape   at   the   25-ft. 
X)  mark,    and   pull   both    parts    taut, 
locating  a  point  D.     Then  DBC  is  a  right  angle. 

$7.  A  surveyor  often  needs  to  lay  off  an  angle  of  60  degrees 
with  a  given  line.  If  AB  is  the  line,  and  A  the  point  of  it,  show 
that  he  may  do  this  as  follows :  q  n 


long."<r 


Measure    off    AC    25    ft 

With  one  end  of  the  50-ft.  tape 

held  at  A  and  the  other  at  C,  let 

a  third  person  take  the  tape  at 

the  25-ft.  mark,  and  stretch  both 

parts  taut,  locating  a  point  D.    Then  the  angle  DAC    =  60  degrees. 

38.  To  find  the  distance  from 
A  to  an  inaccessible  point  B  in 
a  field,  measure  off  AC  at  right 
angles  to  AB,  measure  off  DC 
at  right  angles  to  AC,  and  locate 
E  in  AC  in  line  with  D  and  B. 
D  ^       i  C  Measure  CE.     Show  how,  from 


A 


8 


these  measurements,  to  compute  AB. 
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39.  Justify  the  following  method  of  surveying  a  line  AB 
beyond  an  obstacle,  such  as  a  building :  Measure  off  an  angle  of 
60  degrees  at  B,  and  measure  off  BE  sufficiently  long  to  clear  the 


B 


obstacle,  as  in  the  diagram.  At  E  construct  an  angle  of  60 
degrees,  and  measure  off  EC  —  BE,  as  in  the  diagram.  Then  at 
C,  measure  off  an  angle  of  60  degrees,  and  establish  the  line  CD. 
40.  To  lay  out  from  a  point  P  in  a  field  a  line  at  right  angles 
to  a  distant  line  AB,  such  as  the  boundary  line  of  a  man's  prop- 
erty. Measure  off 
any  distance  PC  to 
AB.  Measure  a  con- 
venient distance  CD 
along  AB.  At  D  run 
a  line  DE  at  right 
angles  to  AB,  until  E 
falls  in  line  with  P 
P  and  C.    Measure  EC. 

Compute  the  fourth  proportional  to  EC,  DC,  and  PC.  Measure 
off  CF  on  AB  equal  to  this  fourth  proportional.  Run  the  line 
from  P  to  F.     Prove  PF  is  at  right  angles  to  AB. 


41.  What  method  does 
the  annexed  figure  suggest 
of  computing  the  distance 
from  A  to  the  inaccessible 
point  B,  by  measuring  off 
distances  in  a  field? 
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42.  The  distance  from  A  to  the  inaccessible  point  B  may  be 
computed  by  drawing  to  scale.     Measure  off  a  convenient  dis- 
tance AC,  and  meas- 


ure the  angles   BAC 


and  ACB.  Then  draw 
a  plan  thus:  Repre- 
senting, say,  100  ft. 
by  a  line  an  inch  long, 
draw  ED  to  represent 
AC  in  the  plan,  and 
draw  the  angle  FDE 
equal  to  the  angle 
BAC,  and  the  angle 
DEF  equal  to  the 
angle  ACB.  Measure 
DF  accurately  with  a 
ruler.  Now  show  how  to  compute  AB.  If  AC  =  500  ft.,  the 
angle  BAC  =  90  degrees,  and  the  angle  ACB  =  60  degrees,  make 
the  drawing,  and  compute  AB. 

43.  To  measure  the 
height  of  an  object  AB  by 
drawing  to  scale :  Meas- 
ure a  distance  CD  towards 
A.  Measure  the  angle 
ACB  and  angle  ADB. 
Then  draw  a  plan  thus : 
Representing,  say,  100  ft. 
by  a  line  an  inch  long, 
draw  EF  to  represent  CD 
in  the  plan,  and  draw  the 
angle  HFG  equal  to  the 
angle  ADB,  and  the  angle 
FEG  equal  to  the  angle 
ACB,    and    draw    GH    at 


^_ 


right  angles  to  EF  prolonged.  Measure  GH.  Now  show  how 
to  compute  AB.  If  CD  =  175  ft.,  the  angle  ADB  =  45  degrees, 
and  angle  DCB  =  30  degrees,  draw  the  plan,  and  compute  AB. 
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44.  To  measure  the  distance  between  two  inaccessible  objects, 

A  and  B,  such  as 
mountain  tops,  by 
drawing  to  scale : 
Measure  off  a  dis- 
tance CD.  Measure 
angle  ADC,  angle 
BDC,  angle  DCB, 
and  angle  DC  A. 
Then    draw    a    plan 

thus :  Representing,  say, 
100  yds.  by  a  line  an  inch 
long,  draw  EF  to  repre- 
sent CD  in  the  plan,  and 
draw  angle  HFE  equal  to 
angle  BDC,  angle  GFE 
equal  to  ADC,  angle  FEG 
equal  to  angle  DC  A,  and  angle  FEH  equal  to  angle  DCB.  Draw 
and  measure  GH.  Now  show  how  to  compute  AB.  If  CD  = 
500  yds.,  angle  BDC  =  90  degrees,  angle  ADC  =  45  degrees, 
angle  DCB  =  60  degrees  and  angle  DC  A  =  120  degrees,  draw  a 
plan,  and  compute  AB. 

45.  A  baseball  diamond  is  a  square  with  90  ft.  to  the  side. 
The  pitcher's  box  is  in  line  with  the  home  plate  and  second  base, 
and  60  ft.  from  the  home  plate.  Show  how,  with  tape-line  and 
stakes,  to  mark  off  the  diamond  on  the  ground,  and  to  locate  the 
pitcher's  box. 

46.  A  running  track  has  two  parallel  sides  and  two  semi- 
circular ends,  each  a  quarter  of  a  mile  long  at  the  inner  curb. 
Show  how  to  go  into  a  field  and  lay  off  such  a  track. 

Field  of  Architecture,  Bridge  Building,  and  Roofing 

47.  An  architect  in  designing  a  building  with  two  wings  con- 
nected by  a  link,  makes  the 
wings  similar  to  the  link  and 
turned  through  90  degrees,  be- 
cause such  a  building  is  most 
pleasing  to  the  eye.  Prove 
that  in  such  a  building  design  the  concurrent  diagonal  lines  are 
perpendicular. 


\ 
\ 
\ 
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48.  Experience  has  shown  that  a  book,  photograph,  or  other 
rectangular  object  is  most  pleasing  to  the  eye  when  its  length  and 
width  are  obtained  by  the  "Golden  Section"  of  the  half  perimeter. 
Find,  to  the  nearest  integer,  the  width  of  such  a  book  whose 
length  is  8  inches. 

49.  In  a  bridge,  a  circular  arch  18  ft.  high  is  to  span  a  stream 
72  ft.  wide.  What  is  the  radius  of  the  circle  at  which  the  stones 
of  this  arch  must  be  cut? 

50.  The  cross-section  of  the  train  shed  of  a  railway  station 
is  to  have  the  form  of  a  pointed  arch,  made  of  two  circular  arcs 
the  centers  of  which  are  on  the  ground.  The  radius  of  each  arc 
equals  the  width  of  the  shed,  210  ft.  How  long  must  the  sup- 
porting posts  be  made  which  are  to  reach  from  the  ground  to  the 
dome  of  the  roof? 

51.  A  building  is  to  be  30  ft. 
wide,  and  the  roof  is  to  have  a 
rise  of  2  ft.  to  3  ft.,  measured 
horizontally.  By  drawing  a 
plan  to  scale,  construct  the  size 
of  the  angle  at  which  the  car- 
penters must  cut  the  rafters. 
Also,  allowing  18  in.  for  pro- 
jection of  the  rafters  at  the 
eaves,  compute  the  length  of  the  rafters. 

52.  In  a  hip  roof,  the  rise  of  each 
of  the  four  faces  of  the  roof  is  2  ft.  to 
3  ft.,  measured  horizontally.  Short 
rafters  are  cut  at  an  angle,  and  nailed 
to  the  four  hips,  or  diagonal  rafters, 
which  extend  from  the  corners  of  the 
building  to  the  edge  of  the  ridge- 
beam.  Make  the  necessary  computa- 
tions, and,  by  drawing  plans  to  scale, 
determine  the  angles  at  which  the  two 
adjacent  faces  of  one  of  the  short 
rafters  must  be  cut. 
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Suggestion  to  the  teacher:     It  would  be  well  to  have  a  model, 
cut  from  wood,  showing  how  the  rafter  looks  when  cut. 

53.  Show  why  a  two-sided  roof  is  braced  so  that  it  cannot 
collapse  when  one  tie-beam  connects  each  pair  of  rafters. 


54.  Why  is  a  long  span  of  a  bridge,  in  which  the  truss  is 
made  with  queen-posts  and  diagonal  rods,  as  represented  in  the 
diagram  above,  sufficiently  supported? 

Unclassified  Problems 


55.  How  much  belting  does  it  require  to  make  a  belt  to  run 
over  two  pulleys,  each  30  in.  in  diameter,  the  distance  between 
their  centers  being  18  ft.? 

56.  In  an  electrotype  office  in 
New  York  is  a  large  board 
ABCD,  ruled  along  the  edges 
AB  and  BC.  A  man  has  a 
photograph  from  which  he 
wants  made  a  cut  of  a  certain 
height,  and  wants  to  know  at 
once  the  cost.  The  photograph 
is  placed  in  the  position  EBGF. 
If  the  desired  height  is  BK,  a 
Z       H  ruler  is  placed  at  K,  parallel  to 

EG,  locating  a  point  H.     Show  that  from  HB  and  KB  the  area 

of  the  cut  is  obtained,  and  hence  its  price. 
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57.  In  constructing  a  sail,  the  amount 
of  surface  of  canvas  ABCD  is  known, 
and  the  lengths  of  AB,  AD,  and  DC  are  £ 
given.  The  angle  A  is  a  right  angle. 
Show  how  to  construct  the  angle  be- 
tween DC  and  DA. 


58.  Two  trains  on  the  same  road  start  from  different  stations 
at  the  same  time  and  travel  towards  each  other,  one  at  30  mi. 

per  hour,  the  other  at 
40  mi  per  hour.  The 
train  dispatcher  repre- 
sents the  distance  between 


B  the    stations    by    the    line 


A 

AB.  He  locates  E  3  units  to  the  right  of  A  and  1  unit  above 
AB,  and  F  4  units  to  the  left  of  B  and  1  unit  above  AB.  He 
draws  AE  and  BF,  which  meet  at  C,  then  draws  CD  at  right 
angles  to  AB.  Show  that  AD  represents  the  distance  of  the 
meeting  point  from  A,  and  hence  determines  at  what  siding  one 
train  must  wait  for  the  other  to  pass. 

59.  A  belt  runs  over  two  pulleys,  one  of  which  is  4  ft.  in 
diameter  and  driven  by  an  engine  at  the  rate  of  100  revolutions 
a  minute.  What  must  be  the  diameter  of  the  other  pulley,  if  it 
is  to  turn  a  fan  at  the  rate  of  400  revolutions  a  minute? 

60.  In  order  to  get  a  straight  edge  we  fold  a  sheet  of  paper 
and  crease  it.     Show  that  the  crease  must  be  a  straight  line. 

61.  Why  does  a  three-legged  object,  such  as  the  tripod  of  a 
camera,  always  rest  firmly  on  the  floor?  Why  does  a  piece  of 
furniture  with  four  legs,  such  as  a  table  or  a  chair,  not  always 
rest  firmly  on  the  floor? 

62.  Show  that  an  object 
which  appears  of  a  certain 
height,  when  moved  twice  as 
far  away,  will  appear  to  be 
comparatively  of  only  one  half  the  height. 
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63.  In  the  annexed 
figure  of  a  "diag- 
onal scale,"  which 
is  used  in  measuring 
or  laying  off  very 
short  distances,  AB 
is    an    inch.     Show 


B  how,    by    means    of 


this  scale  and  a  pair  of  compasses,  to  lay  off  0.1  inch;  0.3  inch; 
0.05  inch;  0.15  inch;  0.37  inch,  etc. 


64.  In  the  construction  of  boilers,  we  wish  to  know  the  vol- 

.- -^.  ume  of  the  steam  cavity  above  the  pipes 

•  Nx       which  convey  the  heat  from  the  fire  box 


\ 


through  the  water.     In  a  boiler  4  ft.  in 


r\  r\  f\  D  O  \  diameter   and    15    ft.   long,  the   distance 

I  ^  ^    '  from  the  top  row  of  pipes  to  the  dome 

.O  O  \J   (J  J~  i  of  the  boiler  is  18  inches.     Compute  the 

O  U  V  /     volume  of  steam  cavity.     Also,  if  there 

\   O  O  O  are  24  P^S)  each  3   inches  in  outside 

* diameter,    compute    the    amount    of   the 

whole  heating  surface  formed  by  these  pipes. 

65.  A  tinner  wishes  to  make  a  coffee  pot 
which  shall  be  8  in.  deep,  4  in.  in  diameter  at 
the  top,  and  6  in.  in  diameter  at  the  bottom. 
Allowing  a  quarter  of  an  inch  for  a  seam, 
show  how  to  cut  the  conical  piece  of  tin  from 
a  sheet  of  it. 

66.  A  gate  post  5  ft.  high  casts  a  shadow  17  ft.  long.  How- 
high  is  a  house  which,  at  the  same  time,  casts  a  shadow  102  ft. 
long? 

67.  A  baseball  diamond  is  a  square  with  90  ft.  to  the  side. 
Find  the  distance  across  from  first  base  to  third  base. 

68.  How,  by  means  of  a  plumb  line,  can  a  mason  determine 
whether  or  not  a  wall  is  truly  vertical?  Upon  what  proposition 
does  this  test  depend? 
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69.  In  plastering  a  wall,  how,  by  means  of  a  straight  board, 
can  the  plasterer  tell  when  his  surface  is  plane?  What  geo- 
metrical principle  is  here  involved? 

70.  A  running  track  having  two  parallel  sides  and  two  semi- 
circular ends,  each  equal  to  one  of  the  parallel  sides,  measures 
exactly  a  mile  at  the  inner  curb.  Two  athletes  run,  one  at  the 
inner  curb,  and  the  other  10  ft.  from  this  curb.  By  how  much 
is  the  second  man  handicapped? 

71.  The  covering  of  a  conical  tent  14  ft.  high,  with  the 
diameter  of  its  base  12  ft.,  is  to  be  made  by  sewing  together 
eight  equal  pieces  of  canvas  so  that  the  seams  all  run  down  from 
the  vertex.  Compute  the  necessary  dimensions,  and  show  how 
to  mark  off  and  cut  out  each  of  these  pieces  from  a  piece  of 
canvas. 

J2.  In  constructing  a  wall  tent,  with  the  height  of  the  walls 
4  ft.,  height  to  the  ridgepole  6  ft.,  length  of  ridgepole  12  ft., 
and  width  of  the  tent  8  ft.,  what  must  be  the  dimensions  of  the 


roof  canvas,  and  what  must  be  the  lengths  of  the  side  guy-ropes? 
How  much  canvas  will  be  required  altogether,  barring  allowance 
for  seams,  etc.? 

73.  Through  what  angle  must  a  20-ft.  rail  of  a  railroad  track 
be  bent  to  fit  a  curve  of  a  400-ft.  radius  ? 

74.  Pirates  buried  treasure  75  ft.  from  a  certain  tree,  and 
100  ft.  from  a  straight  path  which  passed  the  tree  at  a  short  dis- 
tance.    Show  how  to  locate  the  treasure. 

75.  Why  is  a  crane  completely  supported  by  a  single  diagonal 
brace  ? 
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76.  In  erecting  to  a  vertical  position 
the  stud,  or  upright  piece  of  timber  at  the 
corner,  in  the  frame  of  a  house,  the  car- 
penter places  a  carpenter's  square  in  a  ver- 
tical plane,  with  one  arm  of  it  first  upon 
one  and  then  upon  the  other  of  the  two 
joists  upon  which  the  stud  rests,  and  adjusts 
the  stud  until  it  touches  the  other  arm  of 
the  square.  What  principle  in  geometry  is 
he  using? 

77.  Show  that  a  square  corner  may  be  obtained  by  folding  a 
piece  of  paper  as  follows :  Fold  the  paper  and  crease  it.  Fold 
it  again  until  the  two  portions  of  the  crease  coincide,  and  make 
a  second  crease.  Then  open  out  the  paper.  The  creases  form 
two  perpendicular  lines. 

78.  A  pantograph  is  a  machine  for  drawing  a  plane  figure 
similar  to  a  given  plane  figure,  and  is  useful  for  enlarging  and 
reducing  maps  and  drawings.  It  consists  of  four  bars,  parallel 
in  pairs  and  jointed  at  B,  C,  D  and  E.  A  turns  upon  a  fixed 
pivot,  and  pencils  are  carried  at  D  and  F.     BD  and  DE  are  so 


adjusted  as  to  form  a  parallelogram  BCED,  and  such  that  any 

AB        CE 

required  ratio  = . 

AC        CF. 
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Show  that  (i)  A,  D  and  F  are  always  in  a  straight  line,  and 
AD 
(2)   the  ratio  -       -  remains  constant  and  equal  to  the  given  ratio 


AB 
AC 


AF 
-,  so  that,  if  the  pencil  F  traces  a  given  figure,  the  pencil  D 


will  trace  a  similar  figure,  the  ratio  of  similitude  being  the  fixed 

AD 
ratio  . 

AF 

Suggestion:     Prove  triangle  ABD  ~  triangle  ACF. 

79.  In  forestry,  when  it  is  necessary  to  lay  off  right  angles, 
this  is  done  by  means  of  an  instrument  called  a  "right  angle 
finder."  It  consists  of  a  small  metal  box  with  a  triangular 
bottom  and  with  but  two  side  walls.  There  are  openings,  or 
windows,  W  and  V,  in  the  side  walls,  and  below  these  openings 
two  vertical  mirrors  M  and  N  are  set  at  an  angle  of  45  degrees 
with  each  other.  The 
observer  at  5  looks 
directly  into  the  box 
through  the  open  side, 
and  holds  it  so  that  an 
object  A  can  be  seen 
through  the  opening 
W.  At  the  same  time, 
the  image  of  an  object 
B  is  seen  in  the  mirror 
M  below  W ,  in  line 
with  A.  The  principle 
is  that  B  is  just  imaged  "3 
in  N,  then  this  reflected  to  M,  then  back  to  the  eye  at  S.  Show 
that  the  directions  to  A  and  to  B  are  at  right  angles. 


Note:     Light  is  reflected  from  a  surface  at  an  angle  equal  to 
the  angle  at  which  it  strikes  it. 
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80.  In  forestry,  when  shadows  cannot  be  used,  the  height 
AB  of  a  tree  is  found  as  follows :  A  staff  is  held  in  an  upright 
position  CD.     A  man  at  5"  sights  across  the  staff  to  the  foot  and 


^B 


to  the  top  of  the  tree.  An  assistant  notes  the  points  C  and  D 
when  the  line  of  vision  crosses  the  staff,  and  measures  CD. 
The  distances  SE  and  SF  are  measured.  Show  how  AB  may 
now  be  determined. 

81.  Faustman's   "height  measure"   is  an   instrument  used  to 

It  consists  of  a  rectangular 


get  the  height  of  trees  in  forestry. 


frame  with  two 
B  sights,  D  and  E, 
and  a  sliding  rule 
FH  which  carries  a 
plumb  line  FK.  The 
edge  of  the  frame 
HK  and  the  rule 
FH  are  marked  off 
to  a  scale.  To  find 
BC,  the  distance  DC 
is  measured,  then 
the  rule  is  adjusted 
so  that  the  part  FH 
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represents  DC  to  some  scale.  The  instrument  is  held  so  that 
D,  E,  and  B  are  in  a  straight  line,  and  the  distance  HK,  which  is 
determined  by  the  plumb  line,  is  noted.  Show  how  BC  may 
then  be  computed. 

82.  An  instru- 
ment for  leveling 
consists  of  a  rect- 
angular frame 
ABCD.  E  and  F 
are  the  mid  points 
of  AB  and  DC, 
respectively.  A 
plumb  line  is  sus- 
pended from  E. 
Show  that  when  the  plumb  line  coincides  with  the  mark  F,  DC 
is  on  a  level. 

This  instrument  is  shown  in  French  books. 


FIRST-YEAR  HIGH-SCHOOL   MATHEMATICS 

Its  Defects  and  Remedies 

By  Thirmuthis  Brookman 

Outline  of  Argument 

I.     Conditions  of  teaching. 

The  majority  of  students  who  enter  high  school,  study  one 
year  of  algebra,  but  never  continue  the  subject. 

II.     Current  criticisms. 

Students  are  unable  to  use  their  knowledge  of  algebra  in 
many  of  its  elementary  applications. 

III.  Scope  of  the  first  year's  work  in  algebra. 

The  material  contained  in  current  texts  emphasizes  abstract 
rather  than  practical  mathematics. 

IV.  Ideals  underlying  first-year  algebra. 

i.  To  train  for  practical  work. 

2.  To  give   power   to   think   with   clearness,   vigor,   and 
effectiveness. 
Are  these  ideals  approximated : 

i.  In  the  choice  of  subject  matter? 
2.  In  the  presentation  of  material  ? 

V.     Causes  which  have  produced  failure  in  teaching  first-year 
algebra. 
Power  of  tradition. 

Remoteness  of  subject  from  practical  checks. 
Lack  of  preparation  of  teachers. 
t.  Source  of  supply  defective. 

2.  Large  cities  do  not  always  demand  experience. 

3.  College  entrance  boards  supposed  to  excuse  teachers 

from  improving  present  conditions. 

VI.     Suggested    lines    of    improvement    in    teaching    first-year 
mathematics. 
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High-school  teachers  must  solve  the  problem  by 

1.  Revising  their  code  of  ideals  to  be  striven  for. 

2.  Revising  material  taught  and  methods  of  teaching. 

3.  Demanding  better  preparation  of  teachers. 

4.  Closer  cooperation  with  those  in  authority  to  secure 

constructive  supervision. 

Note. — By  the  phrase  "practical  problem"  is  meant  the  verbal  state- 
ment of  a  problem  expressing  some  quantitative  relation  based  on  everyday 
experience. 

I.  Conditions  of  Teaching 

Not  the  least  important  of  the  contradictions  existing  in  our 
high  schools  is  the  subject  of  mathematics  as  taught  in  the  first 
year.  The  usual  curriculum  is  so  arranged  that  the  majority 
of  high-school  freshmen  are  required  to  study  one  year  of  algebra 
and  are  then  given  the  privilege  of  electing  or  rejecting  the  sub- 
ject in  a  second  year.  If  a  school  requires  two  years  of  mathe- 
matics, the  first  year  is  usually  devoted  to  algebra  and  the  second 
to  geometry.  It  follows,  therefore,  that  every  year  a  great  num- 
ber of  boys  and  girls  study  one  year  of  algebra,  and  never  touch 
the  subject  again.  This  study  is  prescribed  for  those  who  must 
earn  their  living  before  the  high-school  course  is  completed,  for 
those  who  graduate  but  never  enter  college,  for  those  who  enter 
college  but  study  no  mathematics,  and  for  the  incipient  engineer. 
Some  will  continue  the  subject,  but  more  will  not.  Since  the 
first-year  algebra  may  be  imposed  upon  all  students,  good,  bad 
or  indifferent,  the  training  and  power  derived  therefrom  should 
amply  justify  the  compulsory  nature  of  the  subject. 

An  examination  of  the  facts  of  the  case  reveals  serious  dis- 
satisfaction with  existing  conditions  and  throws  many  grave 
doubts  upon  the  wisdom  of  the  selection  of  subject-matter,  the 
presentation  of  material  and  the  results  obtained.  In  examining 
each  of  these  topics,  the  discussion  may  be  limited  for  the  present 
to  the  case  of  those  students  who  study  no  algebra  beyond  the 
first  year.  Later  we  will  take  account  of  those  who  prepare  for 
college  mathematics. 
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II.  Current  Criticisms  upon  High-School  Algebra 

The  critics  whose  opinion  may  be  considered  of  most  value  fall 
into  two  classes :  those  engaged  in  school  work  who  have  to  build 
upon  the  results  obtained  by  first-year  students ;  and  those  who 
employ  them  in  the  practical  world  and  expect  of  them  knowl- 
edge of  simple  mathematical  facts.  The  burden  of  the  teacher 
is  wearisome  in  its  monotony.  The  instructor  in  chemistry  finds 
that  his  pupils  are  unable  to  handle  a  simple  proportion  when 
expressed  in  the  form  of  an  equation:  the  reciprocal  is  a  hidden 
mystery.  The  physics  laboratory  finds  students  unable  to  handle 
the  practical  problem  and  much  restricted  in  their  mastery  of 
the  symbolic  equation.  It  has  been  said  that  the  mathematics 
teacher  is  not  expected  to  "teach  physics."  On  the  other  hand, 
the  physics  teacher  is  not  expected  to  teach  mathematics.  The 
instructor  of  college  freshmen  classes,  composed  of  students  who 
have  studied  usually  three  years  of  algebra  and  geometry,  com- 
plains that  they  are  able  to  manipulate  symbols  but  are  lacking  in 
power  to  think  abstractly. 

From  the  world  "beyond  the  pale"  the  criticism  is  fully  as 
insistent,  though  less  frequently  heeded.  An  engineer  of  wide 
practical  experience  in  hiring  young  men  from  the  high  schools 
of  the  United  States  and  Canada  during  a  number  of  years,  finds 
them  unable  to  work  very  simple  practical  problems  with  intelli- 
gence. "They  are  also  lacking  in  mathematical  common  sense, 
and  do  not  realize  when  they  have  obtained  absurd  results. 
They  often  offer  the  excuse  that  the  subject  had  been  studied 
two  years  previously."  His  judgment  is  confirmed  by  many 
other  men  in  similar  positions.  They  find  either  that  the  knowl- 
edge of  algebra  has  slipped  entirely  away  from  the  student,  or 
that  it  remains  a  chaos  of  rules  and  processes  which  can  be 
turned  out  to  order,  but  over  which  the  student  himself  has  little 
control. 

If  the  teacher  in  the  school  and  the  employer  in  business  life 
find  serious  faults  with  the  results  obtained,  the  faith  in  the 
subject  must  be  that  of  the  high  school  principal  or  of  the  mathe- 
matics  teacher;    yet   the    high    school   principal    will    frequently 
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"parcel  out"  the  subject  of  elementary  algebra  among  various 
teachers  equipped  in  other  branches,  and  arouse  no  protest. 

The  teacher  of  first-year  algebra,  unless  he  prefers  the  sub- 
ject because  it  is  "easy  to  teach,"  often  looks  upon  it  as  drudgery 
and  takes  the  first  opportunity  to  teach  other  classes  in  its  place. 
It  is  difficult  to  find  an  instructor  in  mathematics  who  has  thought 
out  the  problem  of  first-year  algebra  and  knows  why  it  is  taught 
or  why  it  should  be  taught  to  all  students.  He  only  knows  that 
he  is  thankful  that  the  subject  does  not  fall  to  his  lot. 

III.  Scope  of  the  First  Year's  Work  in  Algebra 

Since  there  are  few  advocates  of  first-year  algebra  per  se,  it 
becomes  necessary  to  find  its  justification  in  the  material  taught. 
The  amount  of  work  covered  in  the  first  year  is  governed  largely 
by  the  requirements  for  college  entrance.  If  a  school  can  cover 
the  range  of  subjects  known  as  "Algebra  to  Quadratics,"  it  may 
obtain  one  entrance  credit  to  college.  Many  schools,  therefore, 
try  to  cover  this  ground  within  the  year  and  divide  the  work 
approximately  as  follows : 

General  arithmetic  and  simple  equations,  2  weeks. 

Addition,  subtraction,  multiplication,  division,  7  or  8  weeks. 

Factoring,  G.  C.  F.  and  L.  C.  M.,  9  or  10  weeks. 

Fractions,  6  or  8  weeks. 

Linear  equations,  ratio  and  proportion,  radicals,  exponents 
during  remainder  of  year. 

The  above  shows  that  the  practical  problem  receives  scant 
attention  until  the  latter  part  of  the  year,  after  algebraic  habits 
have  been  formed.  This  lack  of  insistence  upon  the  concrete 
application  is  emphasized  by  the  college  entrance  examination  in 
elementary  algebra  which  often  gives  only  one  alternative  practi- 
cal problem  in  an  entire  set  of  questions.  If  the  student  is  master 
therefore  of  the  abstract  problems  he  can  frequently  enter  col- 
lege. The  elementary  text-books  certainly  confirm  this  distri- 
bution of  emphasis.  What  wonder  that  the  science  teacher  and 
the  business  man,  who  look  for  power  rather  than  percents, 
question  what  is  accomplished  in  the  first  year's  work! 

"Algebra  is  intended  to  lay  the  foundation  for  practical  work 
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in  mathematics."  How  is  this  accomplished?  By  postponing 
the  practical  problem  until  the  latter  part  of  the  year,  slighting 
it  if  time  is  at  a  premium.  By  neglecting  arithmetical  values 
because  arithmetic  was  mastered  in  the  grades.  By  devoting 
nearly  a  quarter  of  the  year  to  the  study  of  types  of  factoring, 
few  of  which  ever  occur  in  practical  work.  By  devoting  a  sixth 
of  the  year  to  mastering  fractions,  many  of  whose  forms  are 
unique  to  the  text-book  in  algebra.  By  solving  problems  of  a 
form  which  exists  nowhere  outside  of  the  mathematics  class- 
room. By  studying  theorems  and  subtle  abstractions  which 
play  little  part  in  the  skill  or  accuracy  required  of  the  trained 
mechanic  or  the  student  in  the  laboratory. 

Much  may  be  gained  by  comparing  the  material  presented 
in  the  current  text-book  with  that  included  in  the  engineer's 
hand-book.  The  mechanic  must  have  a  few  facts  of  algebra  at 
his  fingers'  ends.  These,  together  with  the  formulae  of  his 
trade,  are  included  in  various  engineers'  reference  books  on 
which  the  following  table  may  be  based. 

COMPARISON 
between 
Algebra   as   presented   in    current  Algebra  as  presented  in  Surveyor's 

texts  l  and  Mechanic's  Handbook 

1.  Includes  nearly  all  definitions  i.  Includes  only  those  definitions 
necessary  to  logical  develop-  necessary  to  an  accurate  work- 
ment.  ing  knowledge. 

2.  Much  labor  spent  in  manipu-  2.  Expressions  manipulated  only 
lating  long  and  intricate  expres-  in  those  forms  used  in  practical 
sions.  problems. 

3.  Symbolic  equations  almost  ex-  3.  Symbolic  equations  expressed 
clusively  confined  to  use  of  let-  in  whatever  symbols  the  form- 
ters  a,  b,  c,  x,  y,  z,  and  usually  ula  demands  and  solved  for  any 
solved   for  one   letter  only.  letter  needed. 

Types   of   factoring 

4.  Grouped  according  to  logical  4.  Grouped  according  to  the  de- 
distinctions  (rational  integral  mand  of  the  practical  problems; 
algebraic  factors  over-empha-  x*-i,  x2-3,  x2-4,  equally  em- 
sized  so  that  student  often  phasized,  although  the  factors 
thinks  x2-2  "cannot  be  fac-  are  not  all  rational  and  integral, 
tored"). 
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5.  Combinations  of  fractions  in-  5.  Only  such  combinations  of  frac- 
vented  for  the  purpose  of  mak-  tions  introduced  as  occur  in 
ing  use  of  forms  of  factoring  dealing  with  the  ordinary  quan- 
previously  studied.  titative   relations  of  life. 

Numerical  quantities 

6.  Usually  avoided  partly  because  6.  Introduced  because  they  con- 
they  have  been  "taught  in  arith-  stantly  occur  in  the  usual 
metic"  partly  because  they  dis-  formulae. 

tract  the  mind  from  the  mastery 
of  abstract   principles. 

Practical   problems 

7.  Inserted  in  chapters  on  the  7.  Drawn  from  the  needs  of  corn- 
equation  ;  often  only  practical  mon  life ;  grouped  according  to 
in  an  artificial  sense,  and  the  working  principle  of  enab- 
grouped  to  illustrate  the  prin-  ling  the  student  to  use  algebra 
ciple  previously  considered.  in  any  of  its  simple  applica- 
tions. 

Algebraic  principles 

8.  Grouped  to  develop  logical  8.  Used  only  when  they  are  more 
order  and  give  skill  in  median-  effective  tools  than  arithmetical 
ical  manipulations.  short    cuts,    logarithmic    tables, 

the    slide    rule,    common   sense, 
etc. 

We  have  compared  the  text-book  of  the  student  and  the 
elementary  mechanic,  and  find  that  the  student  attempts  to  master 
material  never  used  by  the  mechanic,  and  fails  to  emphasize  the 
few  operations  of  which  the  mechanic  must  be  a  master. 

The  keynote  to  practical  work  is  the  equation.  If  first-year 
algebra  is  to  give  training  for  practical  work,  the  mastery  of  the 
equation  should  be  the  focus  of  each  subject  presented.  If  each 
working  principle,  as  developed,  were  immediately  embodied  in 
a  series  of  equations,  the  solution  of  these  would  give  the  student 
a  sense  of  power  which  is  at  present  lacking.  Many  principles 
are  not  illustrated  by  concrete  problems,  because  no  applications 
can  be  found  zvhich  are  sufficiently  intricate  to  illustrate  the 
principle  involved! 

Surely  good  sense  would  show  us  how  to  lay  a  better  founda- 
tion for  practical  work  than  we  are  at  present  doing  in  first- 
year  algebra.     Why  could  we  not  postpone  until  the  second  year, 
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work  which  gives  little  but  logical  power,  and  insert  in  its  stead 
the  practical  applications  which  are  constantly  demanded  in  every- 
day life?  .  By  postponing  theoretical  work  until  the  second  year 
of  algebra,  we  sift  out  those  students  who  have  but  little 
ability  or  maturity  for  abstract  work.  We  save  the  others 
from  much  confusion  of  mind  and  discouragement,  but  give 
them  a  mastery  of  the  few  tools  which  they  are  likely  to  need 
later.  The  class  which  continues  the  subject  is  composed 
only  of  those  students  who  have  some  ability  or  interest  in  the 
work  and  who  have  gained  from  their  first  year's  training  a 
certain  sense  of  power  which  comes  from  the  ability  to  apply 
their  knowledge  of  algebra  to  practical  conditions.  If  the 
student  is  never  likely  to  encounter  practical  problems  requiring 
algebraic  solution,  the  question  may  well  be  asked  whether  he 
should  be  expected  to  study  as  much  algebra  as  is  now  the 
custom. 

IV.  Ideals  Underlying  the  Teaching  of  First-Year 

Algebra 

The  claim  is  made  that  first-year  algebra  trains  for  practical 
work.  We  have  seen  that  this  claim  does  not  usually  hold.  The 
second  claim  is  hoary  with  antiquity ;  algebra  gives  power  to  think 
with  clearness,  vigor  and  effectiveness.  In  examining  this  claim 
we  must  consider  the  conditions  prevailing  in  the  average  school. 
The  strong  teacher  under  favorable  conditions  can  overcome 
many  of  the  defects  of  the  text;  the  teacher  working  under 
average  conditions  must,  of  necessity,  rely  largely  upon  the 
student's  text-book.  It  is  fair,  therefore,  to  see  whether  the  books 
train  in  clear,  vigorous  and  effective  thinking.  If  algebra  gives 
power  to  think  clearly,  why  are  so  many  students  hopelessly 
confused  over  their  first  year's  work?  Is  it  not  because  the 
teacher  keeps  in  mind  the  logical  sequence  of  the  subject,  rather 
than  the  stage  of  the  child's  development?  Logic  often  finds 
the  weakest  places  in  the  armor  of  the  sophomore  in  college; 
surely  the  high-school  freshman  has  little  equipment  therefor ; 
yet  the  teacher's  ideal  must  be  maintained.  What  matter  if  the 
laws  of  pedagogy  and  psychology  be  contradicted  at  every  turn? 
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The  child  of  fourteen  has  little  ability  when  it  comes  to  grasping 
abstract  principles.  Nevertheless,  the  teacher  must  not  waver 
from  his  ideal  of  perfect  logical  sequence.  Again,  the  difficulty 
of  grasping  a  new  language,  such  as  the  symbolism  of  algebra, 
is  very  great.  If  the  child  is  cut  wholly  adrift  from  his  previous 
parts  of  speech,  confusion  is  worse  confounded.  This  difficulty 
the  text-book  naively  meets,  not  by  giving  meaning  to  the  sym- 
bolism employed,  but  by  limiting  symbols  to  a  very  few — almost 
to  a  b  c  and  to  x  y  z.  Does  this  produce  clearness  in  thinking 
or  the  reverse?  The  child  who  is  learning  a  new  language, 
unless  he  can  keep  its  meaning  clear,  fails  to  relate  it  to  any 
notions  previously  acquired.  ''From  the  known  to  the  un- 
known," says  pedagogy.  "Emphasize  the  abstract,"  says  the 
text-book.     Is  this  our  idea  of  clear  thinking? 

Its  advocates  claim  that  algebra  trains  in  power  to  think  with 
vigor.  The  athlete  gains  vigor  by  long  continued  training,  by 
perfecting  his  own  efforts,  and  not  by  watching  a  professional 
break  a  record.  The  child  learns  to  think  by  doing  his  own 
thinking,  not  by  absorbing  the  finished  definition  presented  at  the 
beginning  of  the  subject;  yet  the  book  asks  him  to  accept  this 
kernel  of  crystallized  information,  to  memorize  it  and  to  use  it 
if  he  sees  its  meaning.  Is  such  work  vigorous  thinking  or  an 
artificial  process  imposed  by  the  will  of  others?  If  the  student 
were  led  to  develop  the  definition  for  himself  by  a  series  of  skilful 
questions,  gradually  reaching  the  orthodox  definition  as  the 
climax  of  his  own  development,  would  he  not  develop  greater 
power  in  its  mastery? 

The  switchboard  mechanic  is  shown  the  keyboard  and  told 
how  to  make  the  connections.  The  text  presents  as  practical  a 
system  of  information  when  it  introduces  the  student  to  the 
principles  of  algebra.  Does  such  a  process  stimulate  vigorous 
thinking  or  mechanical  obedience?  Why  may  it  not  lead  the 
student  to  investigate  and  develop  the  principles  of  algebra  for 
himself,  by  careful  comparison  and  by  analogy  with  arithmetic? 
By  so  doing,  he  would  learn  to  work  on  his  own  initiative,  learn 
to  acquire  definite  concepts  through  his  own  efforts,  and  become 
a  thinker  of  his  own  thoughts.     The  athlete  trains  for  the  contest 
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in  order  to  make  a  definite  goal;  what  goal  is  offered  to  the  first- 
year  student?  Algebra  text-books  are  written  as  a  series  of 
exercises.  The  purpose  of  their  mastery  or  the  relative  im- 
portance of  different  subjects  is  rarely  pointed  out.  Why  may 
they  not  present  the  subject  in  its  proper  perspective,  point  out 
the  goal  toward  which  the  student  is  striving,  that  he  may  feel 
a  "compelling  power  from  within"  to  gain  a  definite  end?  Let 
us  take  any  of  the  current  text-books  in  algebra  and  glance 
through  their  pages  to  see  whether  they  make  us  think  with 
vigor.  On  page  after  page  we  find  principles  expressed  in  a 
very  few  abstract  symbols.  When  we  have  caught  the  method 
of  presentation  we  find  that  the  transformation  of  the  symbols 
soon  goes  with  a  mechanical  dexterity,  and  by  and  by  the  ability 
travels  to  the  fingers.  All  we  need  to  do  is  to  watch  the  sym- 
metry of  the  letters  employed  and  the  pencil  writes  the  result; 
so  it  is  with  the  student.  He  learns  to  establish  an  "eye  and 
hand  circuit"  which  hardly  requires  a  conscious  effort  of  the 
mind.  One  has  but  to  note  the  difference  between  the  student 
who  writes  such  expressions  as 

(2«+3^)2=4«a+i2^2+9^ 

and  the  student  who  recites  the  same  with  no  visual  image  before 
him.  Once  his  mechanism  is  perfected,  does  the  average  student 
accomplish  any  more  vigorous  thinking  than  the  switchboard 
mechanic?  A  slight  amount  of  common  sense  tells  us  that  one 
cannot  think  unless  he  has  something  about  which  to  think. 
Yet  we  carefully  remove  content  from  algebra  by  expressing 
it  in  a  very  few  abstract  symbols.  Is  this  not  a  survival  of  the 
mere  "forms  of  thought"  whose  spirit  is  dead? 

Mathematicians  claimed  in  former  years  that  power  to  think 
algebraically  gave  power  to  think  along  other  lines.  Psycholo- 
gists have  shown  that  power  to  think  algebraically  gives  very 
little  power  to  think  along  other  lines  unless  closely  related  to 
those  used  in  algebra.  Yet  we  have  seen  that  algebra  has 
almost  no  necessary  content  underlying  its  systems  of  symbols; 
it  has  therefore  but  little  relation  to  other  lines  of  thought;  and 
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is  therefore  but  little  able  to  train  in  power  to  think  except  in 
terms  of  the  algebraic  symbols. 

The  practical  judge  of  the  student's  attainment  in  first-year 
algebra  is  the  teacher  and  not  the  theorist,  and  a  summary  of  the 
judgments  of  many  teachers  has  shown  that  the  results  obtained 
by  the  study  are  usually  the  following:  First,  for  the  student 
of  an  abstract  turn  of  mind,  a  certain  pleasure  in  obtaining  the 
results  of  abstract  problems ;  perseverance  in  obtaining  a  result 
by  varying  mechanical  methods,  by  a  discriminating  use  of 
algebraic  symbols ;  a  sense  of  the  separation  of  algebra  from  the 
wealth  of  related  subjects;  lack  of  initiative  in  attacking  practical 
problems.  (Students  who  excel  in  abstract  work  are  frequently 
below  the  average  in  dealing  with  concrete  problems.)  Second, 
for  the  students  who  see  life  concretely :  patience  and  obedience 
in  obeying  rules  imposed  from  on  high;  skill  in  imitation  from 
working  with  symmetrical  symbols.  Bear  in  mind  that  we  are 
claiming  to  produce  vigorous  thinking,  that  we  are  inflicting  this 
subject  annually  upon  over  a  hundred  thousand  children  a  year 
who  will  never  touch  the  subject  again.  Do  these  results,  the 
verdict  rendered  by  many  teachers,  justify  our  claim  that  we 
are  producing  vigorous  thinking? 

The  third  and  last  claim  made  for  algebra  is  that  it  produces 
effective  thinking.  Let  any  one  who  prides  himself  that  this 
claim  is  verified  visit  the  technical  schools  for  trained  mechanics. 
If  a  year's  algebra  has  produced  effective  thinking,  the  very 
simplest  elements  of  algebra,  the  mastery  of  the  equation,  the 
relation  between  the  equation  and  the  practical  problem,  should 
surely  have  given  some  power  in  handling  the  practical  work- 
required  by  the  machinist,  the  structural  ironworker,  or  the 
electrician.  The  trade  schools  for  mechanics  are  attended  by 
those  who  desire  to  perfect  themselves  in  their  chosen  vocation, 
but  who  have  not  completed  their  high-school  course.  Yet  the 
teachers  in  these  schools  are,  as  far  as  my  experience  goes,  a 
unit  in  saying  that  the  training  given  by  first-year  algebra  has  not 
accomplished  the  results  which  they  had  a  right  to  expect ;  that 
the  pupil  is  deficient  in  handling  mathematical  symbols  unless 
expressed  strictly  "according  to  Hoyle" ;  and  that  he  is  almost 
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wholly  lacking  in  power  over  those  symbols  in  their  concrete 
applications.  The  teacher  is  frequently  an  expert  in  algebra,  but 
sees  its  defect  and  suggests  its  remedy.  "The  theoretical  work 
in  algebra  meets  no  demand  of  the  practical  mechanic.  He 
needs  to  become  a  master  of  the  simple  equation  in  its  concrete 
forms."  The  engineer's  hand-book  confirms  this  statement.  Of 
over  a  hundred  formulae,  gathered  at  random  from  Kent's 
Engineers'  Hand-book,  few  demand  a  more  advanced  knowledge 
of  algebra  than  that  required  to  solve  the  following  equation 
dealing  with  the  heating  surface  of  a  building : 

36.04 


N  = 


T,-T1        , 
-•369 


T.-T, 

yet  here  the  student  fails  utterly.  The  equation  contains  deci- 
mals, from  which  he  graduated  in  the  grammar  school ;  capitals 
which  he  never  met  in  mathematics,  and  not  a  sign  of  the  familiar 
x,  y  or  z.  A  glance  at  the  formulae  which  are  typical  of  the 
mechanic's  work,  shows  but  the  faintest  relation  to  the  forms 
of  equation  found  in  our  text-books.  The  laborious  processes 
of  long  multiplicaton  and  division,  of  catchy  factoring  and 
complex  fractions,  which  cover  the  paper,  but  reduce  to  zero 
in  the  last  line,  are  wholly  lacking.  The  simplification  of 
practical  formulae  requires  the  use  of  common  sense  rather  than 
obedience.  It  requires  sometimes  the  use  of  tables  and  short 
cuts  of  which  the  first-year  student  never  dreams ;  it  requires  an 
accuracy  which  gives  power  rather  than  credits ;  it  requires  the 
student  to  think  in  terms  of  daily  life  rather  than  in  terms  of 
passing  an  examination.  Let  those  who  still  linger  under  the 
delusion  that  first-year  algebra  trains  in  effective  thinking  visit 
the  technical  schools  whose  students  have  not  run  the  gamut  of 
high-school  mathematics.  Let  them  get  the  teacher's  unguarded 
and  unbiased  opinion,  based  on  the  mathematical  power  which  he 
finds  present  or  absent  among  his  pupils. 

First-year  algebra  fails  to  lay  the  foundation  for  practical 
work.  It  fails  to  train  in  clear,  vigorous  and  effective  thinking. 
The  orthodox  may  say  that  the  proofs  have  been  drawn  wholly 
from  a  consideration  of  those  students  who  never  intend  to  con- 


157]  First  Year  High-School  Mathematics  57 

tinue  their  work  in  mathematics.  If  this  be  true,  the  proofs  are 
drawn  from  the  majority  of  cases.  A  hundred  and  sixty 
thousand  students  a  year  are  required  to  study  the  algebra  pre- 
viously outlined,  although  they  will  never  continue  the  subject. 
Either  they  have  no  mathematical  ability,  or  their  bent  is  literary 
or  artistic,  or  home  conditions  are  such  that  they  cannot  continue 
their  education,  yet  they  may  be  required  to  use  what  mathe- 
matical ability  they  have  in  practical  vocations.  The  minority 
of  students  who  study  first-year  algebra  continue  the  subject 
through  high  school,  and  less  than  three  per  cent,  of  the  first- 
year  class  continue  the  subject  in  college.  If  we  give  the  rank 
and  file  a  sense  of  power  in  their  first  year's  work  and  give  the 
commissioned  officers  a  theory — which  they  and  they  alone  are 
able  to  grasp — during  their  second  year  of  algebra,  are  we  not 
acting  with  far  more  common  sense  than  at  present?  To-day 
the  first-year  student  begins  algebra  in  order  to  study  advanced 
algebra,  to  fit  himself  as  a  teacher  of  mathematics,  to  teach  ele- 
mentary algebra!  Or  as  Perry  says:  "10,000  students  mentally 
destroyed  for  the  sake  of  producing  one  man  fit  to  be  a  mathe- 
matical master  of  a  second-rate  public  school." 

By  giving  the  college  student  a  sense  of  power  in  his  first- 
year  algebra,  we  certainly  cannot  do  worse  than  at  present  and 
may  do  better  during  his  second  year's  work.  He  is  therefore 
not  injured  by  the  process  which  makes  mathematics  a  powerful 
tool  for  the  private  in  the  ranks  of  the  high-school  student. 

V.  Causes  which  have  Produced  Failure  in  Teaching 

First- Year  Algebra 

It  is  not  difficult  to  say  why  so  much  emphasis  is  placed  upon 
systems  of  logic  of  recognized  standing.  Through  many  cen- 
turies, from  the  schools  of  Gamaliel  and  Duns  Scotus  to  the 
schools  of  American  mental  gymnastics,  they  have  been  "taught 
according  to  the  perfect  manner  of  the  law  of  the  fathers."  But 
why  should  this  practice  become  universal?  The  students  of 
Gamaliel  and  Duns  Scotus  and  of  the  professors  of  logistic  in 
the  modern  universities  were  selected  for  their  peculiar  gift  and 
were  rarely  under  eighteen  years  of  age.     The  students  of  the 
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public  schools  are  practically  compelled  to  study  the  system  of 
algebraic  logic  and  are  rarely  over  fifteen  years  of  age.  The 
yoke  of  our  fathers  was  borne  by  a  chosen  few,  why  should  it 
be  borne  to-day  by  the  unwilling  many?  With  the  development 
of  -the  modern  science  of  algebra,  with  its  exquisitely  simple 
symbols  from  which  content  can  be  so  readily  removed,  came  its 
mighty  power  as  the  tool  of  the  higher  mathematician.  Modern 
analysis  became  possible.  Quaternions  and  systems  of  algebra, 
hitherto  undreamed  of,  sprang  into  existence,  until  now,  because 
a  few  mathematicians  can  reach  the  "roof  of  the  world,"  we  feel 
that  all  children  should  be  turned  adrift  among  the  foot-hills. 

A  second  cause  for  the  lack  of  judgment  and  good  sense 
shown  in  our  present  teaching  of  elementary  algebra  is  its  pecu- 
liarly protected  nature.  The  general  public,  a  conservative 
factor  of  no  little  importance  in  our  school  system,  can  judge 
for  itself  whether  a  student  is  becoming  a  master  of  French  or 
arithmetic,  of  English  or — to  a  certain  extent — of  history,  but 
how  many  parents  know  when  their  children  are  becoming  mas- 
ters of  algebra?  The  subject  has  slipped  from  them  like  their 
youth;  they  are  wholly  dependent  upon  the  teacher's  judgment. 
The  child  in  many  cases  will  never  build  upon  his  foundation  of 
algebra,  so  that  his  weakness  will  not  be  detected.  He  can  cover 
the  page  with  symbols  glibly  enough  written,  so  that  his  lack  of 
thinking  power  is  not  realized.  The  banker  or  the  tradesman 
who  employs  high-school  students  can  estimate  their  arithmetical 
training  in  a  week.  Who  but  the  teacher  of  industrial  mathe- 
matics can  estimate  the  training  of  a  student  in  first-year  algebra  ? 
The  third  and  most  potent  cause  of  failure  is  deplorable,  yet  not 
hopeless,  since  it  is  capable  of  remedy;  it  is  the  low  standard  of 
many  mathematics  teachers. 

Expert  psychologists  tell  us  that  no  period  of  development  is 
of  greater  importance  than  that  of  the  high-school  freshman, 
yet  who  has  applied  the  laws  of  pedagogy  in  presenting  this  sub- 
ject which  almost  all  freshmen  are  required  to  study?  Modern 
psychology  has  done  much  to  sift  the  wheat  from  the  chaff  in 
the  teaching  of  arithmetic,  yet  who  has  applied  the  same  criteria 
to   the  teaching  of   algebra?     Mathematics   teachers   are  drawn 
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from  the  colleges  of  the  country.  How  many  of  these  claim  to 
give  courses  in  the  pedagogy  of  mathematics?  How  many  of 
the  professors  of  this  subject  are  in  direct  and  vital  contact  with 
the  problems  of  the  high  school?  Between  the  rich  field  of  dis- 
covery in  pedagogy  and  psychology  and  the  training  of  the 
mathematics  teacher  exists  a  great  gulf,  which  might  be  bridged 
by  courses  in  practice  teaching;  yet  from  how  many  is  practice 
teaching  demanded  as  part  of  their  preparation? 

Were  the  standards  of  the  teacher  to  be  raised,  large  cities 
must  inevitably  abandon  their  present  pernicious  habit  of  employ- 
ing high-school  mathematics  teachers  who  have  had  no  experience. 
Where  is  there  greater  congestion  than  in  the  large  city  ?  Where 
can  greater  harm  be  accomplished  by  the  poorly  trained  teacher? 

In  the  eastern  sections  of  the  country,  mathematics  teachers 
fall  into  another  peculiar  temptation.  They  may  use  the  college 
entrance  examination  board  as  an  excuse  to  avoid  giving  time 
and  attention  to  the  advancement  of  the  standards  of  elementary 
mathematics.  Is  there  any  body  of  men  who  carry  a  greater 
burden  of  criticism,  yet  who  have  accomplished  as  much  for 
the  colleges  of  the  country?  This  board  was  formed  for  the 
purpose  of  unifying  the  requirements  of  students  who  enter 
college.  It  must  therefore  base  its  standards  upon  practi- 
cable conditions  and  demands  of  those  entering  college. 
Why  should  it  be  used  as  an  excuse  for  not  raising  the  stand- 
ard of  teaching  high-school  freshmen?  The  college  entrance 
board  is  a  conservative  force,  yet  it  is  not  opposed  to  change. 
Between  the  years  1899  and  1903,  this  very  body  of  men 
changed  their  mathematics  requirements  in  response  to  the 
demands  which  had  grown  up  in  the  high  schools.  When  any 
demand  is  sufficiently  worthy  and  practicable,  we  can  count  upon 
their  cooperation  for  progress  in  education.  The  work  of  the 
college  examination  board  fills  a  distinct  want  in  secondary 
mathematics.  The  chief  evil  which  has  developed  with  the 
growth  of  the  present  system  is  not  irremediable.  It  is  the 
judgment  of  many  teachers  that  it  is  possible  to  develop  power 
to  pass  college  entrance  examinations  without  developing  a  cor- 
responding   degree   of   power    in    mathematics.     Each    entrance 
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examination  has  its  characteristic  peculiarities.  For  example, 
the  tutor  training  candidates  to  pass  an  examination  given  by  the 
college  entrance  board,  does  not  expect  his  student  to  pass  a 
West  Point  examination  without  two  or  three  weeks  additional 
training  to  meet  the  special  demands  of  the  West  Point  board  of 
examiners.  The  tutor  for  West  Point  finds  the  same  difficulty 
in  preparing  his  students  to  meet  the  demands  of  other  boards. 
A  football  coach  studies  the  tricks  of  each  opposing  team,  and 
if  he  does  not  coach  from  the  sidelines,  equips  his  nine  with 
offensive  and  defensive  plays,  to  secure  victory  during  the  second 
half.  A  similar  situation  prevails  among  mathematics  coaches. 
They  inquire  which  examination  their  candidate  is  to  face,  study 
its  peculiar  tricks,  obtained  from  examination  questions  of  pre- 
vious years,  and  arm  their  students  accordingly. 

Wherein  lies  the  difficulty? 

The  questions  seem  aimed  to  discover  technical  skill  in 
handling  a  few  points  rather  than  to  reveal  the  mathematical 
potver  of  the  student. 

Wherein  lies  the  remedy? 

Introduce  questions  whose  answers  will  reveal  the  student's 
mastery  of  the  subject  as  a  tool,  and  his  ability  to  make  it  count 
in  the  conduct  of  life. 

With  whom  lies  the  remedy? 

With  the  high-school  teacher  of  mathematics.  The  college 
entrance  board  of  examiners  is  cooperating  more  fully  each  year 
with  the  secondary  school  to  make  its  work  effective. 

VI.  Suggested  Lines  of  Improvement  in   Teaching  First- 
Year  Mathematics 

The  algebra  which  we  teach  the  first-year  student  does  not 
satisfy  the  reasonable  demand  of  the  practical  man.  Our  methods 
of  teaching  are  not  in  accordance  with  the  most  fundamental 
laws  of  pedagogy  and  psychology,  and  we  must  not  use  the 
examination  board  as  an  excuse  for  poor  teaching.  We  are 
requiring  but  little  practical  training  of  the  mathematics  teachers 
of  the  future.  The  college  professor  is  more  keenly  interested 
in  the  college  candidate  than  in  the  high-school  freshman.    Where, 


161]  First  Year  High-School  Mathematics  61 

then,  does  the  remedy  lie?  How  can  we  reach  the  root  of  the 
difficulty?  We  must  appeal  to  the  expert,  not  to  the  theorist  or 
to  the  school  officials,  but  to  those  who  should  and  do  know  more 
of  the  subject  than  any  one  else — to  the  teachers  of  high-school 
mathematics  and  especially  of  algebra. 

The  working  out  of  practical  improvements  must  of  necessity 
take  place  in  the  classroom.  The  inspiration  to  perform  these 
experiments  can  frequently  be  furnished  in  far  larger  quantities 
than  at  present  by  the  head  of  the  department.  To  make  this 
possible  it  is  necessary  that  superintendents  and  principals  so 
encourage  the  heads  of  departments  that  they  may  be  free  to 
help  their  assistants  instead  of  spending  their  best  strength  in 
making  technical  reports. 

We  have  drifted  naturally  into  the  habit  of  teaching  algebra 
because  "it  always  has  been  taught" — we  have  taught  it  in 
the  stereotyped  fashion  because  we  have  been  more  interested  in 
the  logic  of  the  algebraic  system  than  in  the  development  of  the 
adolescent  mind — we  have  shifted  responsibility  to  the  shoulders 
of  the  examination  boards  because  we  have  been  following  the 
line  of  least  resistance.  We  have  failed  to  realize  that  the  time 
when  all  students  studied  Greek,  Latin  and  mathematics  has 
passed  away.  Our  schools  are  filled  with  boys  and  girls  who 
will  never  see  the  inside  of  a  college,  but  we  have  failed  to  adjust 
our  teaching  to  their  necessities.  Our  children  look  up  but  are 
not  fed.  It  has  been  so  much  easier  to  avoid  the  drudgery  of 
first-year  algebra  by  pursuing  a  rich  outside  life,  or  by  teaching 
higher  classes,  that  our  heart  is  not  in  the  work. 

I  have  stated  the  problem.  Can  we  not  bring  to  it  the  rich- 
ness of  our  experience,  illuminate  it  with  the  radiance  of  modern 
pedagogy  and  applied  psychology,  use  the  machinery  already  to 
hand  in  the  mathematical  societies  springing  up  throughout  the 
country  to  find  a  solution  of  the  problem  of  concrete  and  abstract 
algebra,  which  shall  give  to  our  boys  and  girls  a  more  reasonable, 
perfect  and  fitting  education  than  the  present? 

To  make  the  work  of  reconstruction  practical,  I  suggest  the 
following  definite  lines  of  inquiry : 

i.  What  are  the  ideals  sought  in  teaching  a  single  year  of 
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algebra  ?  Are  these  ideals  of  such  value  as  to  justify  the  present 
practice  of  requiring  a  single  year  of  algebra  from  160,000 
students  who  do  not  continue  the  subject? 

2.  If  the  material  included  in  the  first  year's  work  is  poorly 
selected,  what  changes  should  be  made? 

3.  If  the  method  of  presenting  material  does  not  accord  with 
the  fundamental  principles  of  psychology  and  pedagogy,  what 
changes  should  be  made? 

4.  If  the  training  of  teachers  of  first-year  algebra  is  in- 
sufficient to  equip  them  to  progress  in  the  solution  of  the  problem 
outlined  in  this  paper,  how  may  this  defect  be  remedied? 

5.  What  steps  may  be  taken  to  arouse  an  interest  in  the  solu- 
tion of  this  problem  among  teachers  of  mathematics  themselves : 
this  interest  to  tend  toward  such  solution  of  the  problem  as  shall 
later  arouse  the  cooperation  of  principals,  superintendents  and 
college  entrance  boards? 

6.  What  mode  of  examination  would  reveal  the  student's 
insight  into  mathematics,  rather  than  his  power  to  juggle  with 
mechanical  symbols? 


CO-OPERATION   AND  CORRELATION  IN 

LANGUAGE  TEACHING   IN   THE 

HIGH   SCHOOL 

By  Alexander  J.  Inglis 

In  view  of  the  ever-increasing  demands  which  are  being 
made  on  the  time  and  energy  of  the  pupils  of  our  high  schools,  it 
is  fast  becoming  an  imperative  necessity  that  some  effort  be  made 
to  meet  the  difficulty  of  a  crowded  curriculum.  How  can  it  be 
done?  How  can  we  meet  this  increased  demand  and  at  the 
same  time  maintain  a  proper  standard  in  the  quality  of  our  high- 
school  work?  The  enlarged  curriculum  has  been  in  great  degree 
due  to  the  increased  demands  of  society,  and  the  tendency  seems 
to  be  toward  a  more  extensive  curriculum  rather  than  toward  a 
less  extensive  one.  It  is  therefore  improbable  that  the  issue  can 
be  met  in  any  great  degree  by  decreasing  the  number  of  subjects 
taught  or  by  lessening  the  amount  taught  in  any  subject.  The 
situation  is  further  complicated  by  the  present  system  of  college 
requirements,  and,  at  least  for  those  students  who  expect  to  enter 
college,  little  relief  can  be  expected  in  the  way  of  a  shortened  or 
less  extensive  course.  It  would  seem  that  the  one  solution  of  the 
difficulty  is  to  be  found  in  a  closer  integration,  a  closer  correla- 
tion of  the  subjects  of  the  curriculum.  This  remedy  has  proved 
efficacious  before  this,  and  it  is  the  purpose  of  this  paper  to  show 
that  its  possibilities  have  not  been  entirely  exhausted,  at  least 
along  some  lines.  Some  attempts  in  this  direction  have  already 
been  made  in  the  various  schemes  for  the  correlation  of  the 
various  mathematical  subjects,  such  as  the  "spiral  method,"  and 
in  the  attempts  to  correlate  the  mathematical  subjects  with  chem- 
istry and  physics. 

In  this  paper  an  attempt  will  be  made  to  show  that  we  have 
not  as  yet  taken  advantage  of  the  possibilities  of  correlation  and 
cooperation  in  the  teaching  of  the  languages.  The  particular 
phases  of  the  question  which  are  treated,  and  an  indication  of  the 
163]  63 
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content  of  this  paper  may  be  found  in  the  following  propositions 
and  recommendations  with  which  this  paper  is  concerned: 

1.  That,  in  the  arrangement  of  language  classes,  wherever 
possible,  a  distinction  be  made  on  the  basis  of  the  previous  study 
or  knowledge  of  another  language. 

2.  That  students  should  not  be  permitted  to  begin  two  foreign 
languages  at  the  same  time. 

3.  That  a  uniform  and  consistent  terminology  be  adopted  by 
all  teachers  and  in  all  classes  of  a  particular  language  in  a  given 
school. 

4.  That,  wherever  it  is  possible,  a  uniform  and  consistent 
terminology  be  adopted  by  all  teachers  and  in  all  classes  of  lan- 
guage study  in  a  given  school. 

5.  That  every  teacher  of  a  foreign  language  should,  so  far  as 
is  possible,  familiarize  himself  or  herself  with  those  elements 
of  the  other  languages  taught  that  will  be  of  assistance  in 
correlating  the  different  languages  of  the  school  curriculum. 

It  will  be  noted  that  no  one  of  these  recommendations  is  par- 
ticularly radical  in  its  aim  or  at  all  new  in  its  conception.  Yet 
in  practice  each  one  of  them  is  constantly  violated  even  in  our 
best  schools,  a  state  of  affairs  which  is  due  not  so  much  to  an 
opposition  in  theory  as  it  is  to  carelessness  in  practice  and  to  a 
failure  to  develop  a  working  system.  The  object  of  this  paper 
then  is  not  merely  to  argue  for  the  acceptance  of  these  proposi- 
tions, but  rather  to  indicate  the  manner  in  which  they  can  be 
carried  out,  and  the  possibilities  which  they  contain  for  improve- 
ment in  our  teaching. 

Practically  all  of  the  above  propositions  are  at  the  basis  of 
the  so-called  "Frankfurter  Lehrplan,"  where  an  attempt  is  made, 
and  seems  to  meet  with  a  considerable  amount  of  success,  to 
pave  the  way  for  the  study  of  Latin  by  teaching  French  first  and 
reducing  the  amount  of  time  spent  on  Latin  from  nine  to  six 
years.  The  success  of  this  scheme  is  an  indication  of  the  possi- 
bility of  correlation  of  Latin  and  French,  and  the  supporters  of 
the  plan  in  Germany  have  gone  so  far  as  to  prepare  a  series  of 
books  with  the  particular  aim  in  view  of  correlating  language 
study  in  Latin,  Greek,  French,  and  German.     The  plan  and  its 
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possibilities  are  set  forth  in  several  of  the  German  educational 
periodicals  of  the  last  ten  years  and  in  a  pamphlet,  "Der  Latein- 
ische  Anfangs-Unterricht  im  Frankfurter  Lehrplan,"  by  Dr. 
Wulff  of  the  Goethe  Gymnasium.  In  practice  the  theory  is 
exemplified  in  Reinhardt's  "Lateinische  Satzlehre"  and  Banner's 
"Franzosische  Satzlehre."  In  Reinhardt's  "Lateinische  Satz- 
lehre," for  instance,  each  section  explaining  a  Latin  construction 
contains  a  cross  reference  to  the  parallel  grammars  of  the  series 
in  French  and  German,  and  throughout  the  book  there  is  con- 
stant comparison  between  the  Latin  construction  and  the  corre- 
sponding French  and  German.  The  reasons  for  this  are  set 
forth  in  the  preface  of  Reinhardt's  book :  "Den  Schulen,  in  denen 
der  Beginn  des  lateinischen  Unterrichts  dem  des  franzosischen 
folgt,  ist  die  Aufgabe  gestellt,  einen  moglichst  engen  Zusam- 
menhang  in  der  grammatischen  Belehrung  der  verschiedenen 
Sprachen  herzustellen.  Also  musste  eine  gemeinsame  Grundlage 
fur  die  Einteilung  und  Gliederung  der  Syntax  gefunden  werden." 

Reference  to  the  Frankfurter  Lehrplan  is  made  here  to  indi- 
cate the  importance  which  has  been  attached  to  the  problem  of 
correlation  of  language  study  in  Germany  and  to  the  manner  in 
which  the  problem  has  been  attacked  there.  There  will  also  be 
occasion  in  the  latter  portion  of  this  paper  to  refer  to  some  fea- 
tures of  the  plan. 

All  of  the  languages  which  are  now  taught  in  our  schools 
have  many  elements  in  common,  and  in  the  teaching  of  them  we 
have  many  common  problems.  In  many  respects  likewise  the  aims 
and  methods  of  teaching  the  languages  are  much  the  same.  It 
would  seem  a  fairly  tenable  theory,  therefore,  that  in  teaching  any 
foreign  language,  advantage  should  be  taken  of  the  sum  total  of 
a  student's  knowledge  with  particular  reference  to  any  other 
language  which  the  student  may  have  studied.  For  instance, 
from  a  student  of  Latin  who  has  more  or  less  knowledge  of 
German  or  French,  much  more  may  be  expected  and  demanded 
than  from  a  student  who  enters  upon  the  study  of  Latin  without 
any  knowledge  of  or  training  in  any  language  other  than  English. 
So  also  of  a  student  of  French  or  German  who  has  already 
studied   Latin.     If  this   theory   is   correct,   it   would   seem   evi- 
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dent  that  in  the  arrangement  of  courses  of  study  and  in  the 
make-up  of  classes  considerable  attention  should  be  given  to  the 
previous  training  of  the  members  of  the  class  in  language  study. 
This  principle  is  recognized  in  many  college  courses,  where  for 
instance  a  certain  amount  of  French  or  Latin  is  a  prerequisite 
for  a  student  taking  up  the  study  of  Italian  or  Spanish.  Again, 
the  whole  course  of  school  Greek  assumes  a  previous  study  of 
Latin. 

Where  conditions  permit,  therefore,  it  would  seem  justifiable 
to  group  the  classes  of  Latin  or  French  or  German  on  the  basis 
of  previous  training  in  another  language.  I  say  "where  condi- 
tions permit,"  for  in  small  schools  the  small  number  of  teachers 
and  classes,  and  in  large  schools  the  complications  of  school 
machinery  and  of  schedule-making  offer  great  obstacles. 

The  problem  of  the  precedence  of  Latin  or  German  or  French 
in  point  of  time  would  properly  enter  into  the  discussion  at  this 
point,  but  as  that  question  has  been  thoroughly  debated  in  its 
various  forms  on  several  occasions,  no  attempt  will  be  made  to 
take  it  up  here.  The  question  has  been  mooted  many  times  in 
this  country,  and  was  brought  up  again  by  Dr.  Collar  in  a  paper 
read  before  the  School  Teachers'  Association  of  New  England 
in  1906,  when  he  advocated  the  prior  study  of  French  as  a  prepa- 
ration for  the  study  of  Latin.  In  Germany  the  question  has  been 
threshed  out  thoroughly  by  the  advocates  and  opponents  of  the 
Frankfurter  Lehrplan.  It  is  sufficient  for  our  purpose  to  note 
here  that  whichever  of  the  languages  be  taken  up  first,  that  lan- 
guage may  be  used  as  a  basis  for  teaching  the  others.  If  French 
be  taken  up  before  Latin,  a  less  abrupt  transition  of  language  is 
offered  to  the  pupil.  If  Latin  be  taken  up  first,  the  student  will 
get  a  good  foundation  for  the  study  of  French. 

The  question,  however,  with  which  this  paper  is  chiefly  con- 
cerned is  not  so  much  the  question  of  a  change  of  courses,  nor 
the  relative  value  of  the  languages,  nor  yet  their  relative  position 
in  the  school  curriculum.  We  are  to  consider  the  question  of 
the  languages  under  the  existing  conditions,  and,  if  possible, 
discover  how  and  to  what  degree  it  may  be  possible  to  take  ad- 
vantage of  a  student's  knowledge  of  one  foreign  language  in 
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teaching  him  another,  to  point  out  some  of  the  elements  which 
the  languages  have  in  common,  and  to  find  some  means  of  cor- 
relating those  common  elements.  If  this  can  be  accomplished 
there  will  result:  (1)  an  economy  of  time;  (2)  an  economy 
in  labor;  (3)  a  gain  in  the  understanding  of  the  correlated 
languages. 

Let  us  examine  the  present  conditions,  first  as  regards  termin- 
ology and  classification.  There  is  at  present  a  great  confusion  in 
terminology  and  classification  not  only  in  the  teaching  of  different 
languages  but  also  within  the  limits  of  any  given  language.  No- 
where, perhaps,  is  this  more  evident  than  in  the  teaching  of  Eng- 
lish. What  one  teacher  calls  the  nominative  case,  another  calls 
the  subjective;  what  one  grammar  lists  as  an  accusative  case  is 
called  objective  in  another.  In  such  a  sentence  as  John  is  a 
blacksmith,  "blacksmith"  is  variously  denominated  as  "predicate 
appositive,"  "predicate  noun,"  "predicate  complement,"  "predicate 
nominative,"  and  so  on  through  all  the  names  which  the  various 
grammarians  can  devise  to  burden  the  mind  of  the  student  and 
provoke  the  wrath  of  the  teacher. 

The  purist  familiar  with  historical  grammar  may  insist  on  em- 
phasizing the  term  "dative  absolute"  while  "nominative  absolute" 
satisfies  another.  The  teacher  of  English  may  insist  on  the  "in- 
finitive in  -ing"  to  the  everlasting  confusion  of  the  Latin  "gerund 
grinder." 

The  student  of  Latin  learns  in  his  first  year  perhaps  to  dis- 
tinguish conditions  as  Simple,  More  or  Less  Vivid,  and  Contrary- 
to-fact  (Allen  &  Greenough,  Collar  &  Daniell).  In  his  second 
year  his  technical  vocabulary  may  be  enriched  by  a  second  set 
of  terms;  Logical,  Ideal,  and  Unreal  (Gildersleeve  and  Lodge). 
In  the  third  year  the  teacher  may  despise  pedantry  and  label  the 
same  constructions :  First  Type,  Second  Type,  and  Third  Type 
(Bennett).  In  the  fourth  year  the  student  may  combine  his  pre- 
ceding knowledge  of  the  constructions  by  designating  the  con- 
ditions as  Class  I  or  Real,  Class  II  or  Possible,  Class  III  or 
Contrary-to-Fact  (Harkness)  ;  and  when  he  takes  his  college 
examinations  the  chances  are  that  all  he  knows  about  conditions 
is  a  mass  of  confused  and  confusing  terms.     In  the  expression 
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Mihi  usui  est,  it  is  useful  to  me,  the  construction  of  usui  affords 
the  complete  Latinist  at  least  five  terms :  "Object  for  Which" 
(Gildersleeve),  "Purpose"  (Allen  &  Greenough,  Bennett),  "End" 
(Allen  &  Greenough),  "Service"  (Collar  &  Daniell),  or,  if  the 
teacher  be  a  German,  "Dative  of  the  Thing." 

German  and  French,  being  as  yet  somewhat  young  with  us, 
have  not  acquired  the  rich  confusion  of  terminology  of  which 
the  Latin  may  boast  and  are  somewhat  freer  from  the  confusion 
of  terms,  but  the  tendency  exists,  and  we  can  find  such  illuminat- 
ing terminology  as  "Genitive  of  the  Secondary  Object"  (Thomas) 
and  "Genitive  of  the  Remoter  Object"  (Van  der  Smissen  & 
Frazer)  for  the  genitive  in  such  expressions  as  Ich  beschuldige 
ihn  des  Diebstahls.  And  judging  from  the  varying  terminology 
which  can  be  heard  in  various  classrooms  these  instances  could  be 
multiplied  indefinitely. 

In  French  likewise  the  terminology  varies  decidedly  in  the 
various  grammars  and  even  more  in  the  usage  of  teachers.  For 
instance,  a  few  years  ago  in  one  of  the  examinations  for  entrance 
to  Columbia  a  question  called  for  information  as  to  the  position 
of  the  "relative  pronouns."  Plainly  a  very  simple  question,  but 
unfortunately  by  the  term  "relative  pronouns"  the  examiner 
meant  what  are  commonly  called  "conjunctive  pronouns" 
though  purposely  using  the  term  "relative  pronouns." 

The  obvious  objection  may  be  made  to  the  pertinence  of  the 
preceding  statements  that  a  varying  terminology  of  grammars 
does  not  necessarily  mean  a  varying  terminology  for  the  student, 
since  probably  but  one  grammar  will  be  employed  in  a  given 
school.  But  it  is  the  terminology  of  the  teacher  which  the  pupil 
must  perforce  follow  and  as  he  passes  from  one  teacher  to  an- 
other in  successive  years  complications  may  and  commonly  do 
result.  These  complications  could  very  easily  be  obviated  if  all 
the  teachers  of  a  given  language  would  agree  on  a  general  plan 
of  terminology  to  be  followed  uniformly  and  consistently  through- 
out the  department. 

The  varying  terminology  which  exists  within  the  limits  of  ? 
single  subject  is  to  be  found  probably  in  greater  degree  when 
we    consider   the   entire   field   of   the   languages    taught    in   our 
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schools.  Practically  all  of  the  evils  found  in  the  members  of 
the  family  of  languages  are  to  be  found  also  in  the  entire  group, 
and  added  to  this  is  the  fact  that  a  term  which  may  be  consistently 
used  in  one  language  may  be  inconsistent  with  and  vary  from  the 
terminology  of  another  language.  For  instance  the  term  "Ethi- 
cal Dative,"  which  is  of  very  restricted  connotation  in  Latin  and 
forms  but  a  small  part  of  the  "Dative  of  Interest,"  is  made  to 
include  the  "Dative  of  Interest"  at  least  in  one  English  grammar. 
Thus  in  the  sentence,  somewhat  inelegant  but  pertinent, 

I'll  break  his  leg  for  him. 

Ich  breche  ihm  das  Bein. 

Frangam  ei  crus. 

Je  lux  casserai  la  jambe, 
we  get  a  "Dative  of  Reference"  in  Latin,  German,  and  French, 
and  ordinarily  in  English ;  but,  in  the  grammar  referred  to,  this 
unethical  action  would  give  us  an  "Ethical  Dative,"  or,  what 
would  be  more  appropriate  to  this  particular  sentence,  a  "Dative 
of  Feeling." 

If  this  varying  terminology  between  the  departments  of  lan- 
guage is  admitted,  then  we  are  justified  in  this  recommendation: 
That,  in  a  given  school,  wherever  possible,  a  uniform  and  con- 
sistent terminology  be  adopted  by  all  teachers  and  classes  in  all 
language  study :  and  that  wherever  this  is  impossible  the  teachers 
at  least  familiarize  themselves  with  the  terminology  of  the  other 
languages. 

The  following  incident  will  illustrate  the  scope  and  meaning 
of  this  recommendation.  It  was  noticed  in  a  certain  class  that 
such  a  dative  as  is  found  in  the  Latin  Sese  Caesarx  ad  pedes  pro- 
iecerunt,  they  cast  themselves  at  Caesar's  feet,  was  constantly 
referred  to  by  the  students  as  a  "Dative  of  Possession."  Inas- 
much as  the  "Dative  of  Possession"  in  Latin  is  very  clearly 
limited  to  a  different  sort  of  construction,  this  mistake  resulted  in 
considerable  confusion.  Upon  inquiry  it  was  found  that  one  of 
the  German  teachers  was  employing  the  term  for  this  construc- 
tion in  such  sentences  as  Ich  wasche  mxr  die  Hdnde,  and  a  change 
of  terminology  was  brought  about  with  considerable  gain. 

While  the  insistence  on  a  terminology  and  classification  which 


yo  Teachers  College  Record  [170 

is,  so  far  as  is  possible,  uniform  for  all  departments  of  language 
in  a  school  is  important,  this  is  but  a  necessary  antecedent  condi- 
tion to  what  may  be  considered  of  perhaps  greater  importance,  a 
closer  cooperation  between  the  teachers  of  the  various  languages. 
To  carry  out  this  cooperation  there  is  necessary  on  the  part  of 
each  language  teacher,  not  only  some  knowledge  of  the  other 
languages  taught  but  also  some  knowledge  of  the  manner  in 
which  the  other  languages  are  taught.  This  is  the  principle  which 
lies  at  the  basis  of  such  provisions  as  we  find  in  some  cases  to- 
day. For  instance,  it  is  a  fixed  policy  in  some  of  our  schools 
for  a  teacher  to  teach  two  or  more  languages,  and  in  some  cases 
a  teacher  of  the  classics  is  required  to  teach  at  least  one  class  in 
English.  In  the  German  schools  no  teacher  is  licensed  to  teach 
unless  he  has  at  least  two  languages  at  his  command.  Whether 
this  theory  can  be  justified  or  not,  whether  or  not  we  hold  in 
theory  what  we  carry  out  in  practice,  that  the  specialist  in  one 
language  can  accomplish  more  than  a  specialist  in  more  than  one 
language,  it  certainly  is  possible  for  our  teachers  to  know  enough 
of  the  rudiments  of  the  languages  taught  in  our  schools  and  the 
methods  of  teaching  them  to  avail  themselves  of  this  knowledge 
in  teaching. 

We  all  know  the  value  of  illustrating  a  word  usage  or  con- 
struction in  one  language  by  a  parallel  instance  from  another,  and 
we  all  make  more  or  less  use  of  that  principle.  But  this  knowl- 
edge we  avail  ourselves  of  for  the  most  part  in  a  haphazard  man- 
ner when  a  particularly  noticeable  passage  may  call  to  our  minds 
the  remnant  of  some  long  slumbering  knowledge  of  the  other 
language,  and  sometimes  we  even  make  mistakes  in  trying  to 
illustrate  the  point.  There  are  but  few  teachers  of  language 
who  have  not  had  more  or  less  training  in  at  least  one  other 
language  than  English  and  the  language  which  they  teach.  A 
careful  examination  of  the  possibilities  of  correlation  between 
the  languages,  in  some  cases  perhaps  accompanied  by  a  slight 
brushing  up  in  the  languages  to  be  correlated,  would  add  mate- 
rially to  the  teaching  power  of  the  instructor. 

In  the  remaining  portion  of  this  paper  an  attempt  will  be  made 
to  suggest  some  general  lines  which  may  be  followed  in  securing 
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some  measure  of  cooperation  and  correlation  between  the  various 
foreign  languages  commonly  taught  in  our  schools.  It  is  needless 
to  say  that  these  are  merely  suggestions  and  that  the  scope  of 
this  paper  precludes  the  possibility  of  a  complete  treatment  of 
the  subject. 

Latin  and  German 

Reference  has  already  been  made  to  the  grammars  of  Rein- 
hardt  and  of  Banner  wherein  parallel  constructions  in  Latin, 
German  and  French  are  very  carefully  worked  out,  and  an  ex- 
amination of  these  books  will  show  the  extent  to  which  the 
correlation  between  those  languages  is  possible.  For  instance, 
throughout  the  books  we  find  such  statements  as: 

"In  lebhafter  Erzahlung  wird  das  Prasens  haufig  statt  des 
historischen  Perfekts  verwandt,  dhnlich  wie  im  Deutschen  statt 
des  Prateritums,  im  Franzosischen  statt  des  Passe  Defini." 

Probably  the  greatest  aid  which  a  knowledge  of  German  gives 
to  a  pupil  studying  Latin,  or  a  knowledge  of  Latin  gives  to  a 
pupil  studying  German  is  in  the  conception  of  the  meaning  of 
inflectional  forms  and  in  an  understanding  of  the  more  elaborate 
syntax.  This,  however,  is  a  matter  which  will  naturally  force 
itself  on  the  student's  attention  and  is  not  a  matter  so  much  for 
the  direction  of  the  teacher  as  it  is  of  the  student's  subjective  de- 
velopment. The  points  of  contact  between  Latin  and  German 
which  are  to  be  emphasized  here  are  the  various  syntactical  and 
other  usages  which  those  languages  have  in  common  and  wherein 
there  lies  opportunity  for  the  teacher  of  the  one  language  to  ex- 
plain or  illustrate  a  point  in  that  language  by  reference  to  a  paral- 
lel or  variant  construction  or  idiom  in  the  other.  Thus  if  the 
student  of  Latin  who  possesses  some  knowledge  of  German  has 
difficulty  in  understanding  that  the  three  forms  of  the  English 
present,  /  praise,  I  am  praising,  I  do  praise,  are  all  translated  by 
the  one  form  laudo  in  Latin,  a  reference  to  the  German  Ich  lobe 
may  make  the  matter  clear  to  him.  If  the  student  insists  on  trans- 
lating the  sentence  /  have  been  two  months  in  Italy  (implying 
continuance)  by  the  perfect  tense  in  Latin,  a  reference  to  almost 
any  one  of  the  modern  languages  which  he  may  know  may  set 
him  straight : 
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Ich  bin  schon  zwei  Monate  in  Italien. 
Je  suis  en  Italie  depuis  deux  mois. 
lam  duos  mensis  sum  in  Italia. 
Io  sono  da  due  mesi  in  Italia. 
If  the  pupil  writes  Tu  et  ille  errant,  the  German  usage  may- 
help  him  to  see  that  Tu  et  ille  erratis  is  paralleled  by  Du  und  er 
seid  im  Irrtum. 

It  may  be  of  advantage  sometimes  to  call  attention  to  con- 
trasts. Thus  after  a  student  has  learned  in  English,  Latin,  or 
French  that  the  verb  in  a  relative  clause  must  agree  in  person 
with  the  antecedent  of  the  relative,  it  may  emphasize  the  German 
construction  to  call  attention  to  the  contrast. 

Du  der  das  gethan  hat. 
Tu  qui  id  fecisii. 
Tu  qui  as  fait  cela. 
Thou  who  hast  done  that. 
If  the  student  finds  difficulty  with  the  accusative  and  ablative 
of  place  in  Latin,  a  reference  to  the  German  usage  of  the  dative 
and  accusative  may  aid  him  much. 

Ich  gehe  in  die  Stadt. 
In  urbem  eo. 
Ich  bin  in  der  Stadt. 
In  urbe  sum. 
If  the  student  can  understand  the  use  of  the  dative  case  in 
such  sentences  as  Ich  wasche  mir  die  Hdnde,  a  hint  may  set  him 
straight  on  such  expressions  as  Se  Caesari  ad  pedes  projecerunt. 

The  similarity  between  the  Latin  and  the  German  with  regard 
to  the  dative  with  special  verbs  has  never  failed  to  aid  the  German 
or  Latin  student  and  particularly  in  the  understanding  of  the  im- 
personal use  of  the  passive  where  the  analogy  is  quite  close. 

Er  hat  mir  befohlen  das  zu  thun,  Mihi  imperavit  ut  id  facerem. 
Mir  ist  von  ihm  befohlen  worden  das  zu  thun,  Mihi  ab  eo 
imperatum  est  ut  id  facerem. 

The  use  of  the  subjunctive,  particularly  the  Optative  Subjunc- 
tive, Potential  Subjunctive,  and  Unreal  Conditions  in  Latin  and 
German  may  also  be  closely  compared. 

Comparison  between  the  two  languages  is  possible  not  only 
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with  regard  to  constructions  but  also  sometimes  in  mere  phrases 
and  words.  For  instance,  when  it  has  once  been  brought  to  the 
attention  of  the  pupil  that  the  Latin  quo  =  wohin,  and  ubi  =  wo, 
he  is  less  liable  to  say  Ubi  is?  or  Quo  es,  and  possibly  also  Wo 
gehen  Sie?  for  Wohin  gehen  Sie?  or  Wo  gehen  Sie  hint 

Latin-French 

When  we  consider  the  relation  of  French  and  Latin  with  re- 
gard to  constructions  and  idiom,  we  find  that  many  of  the  same 
opportunities  which  are  present  in  German  are  present  here  also. 
For  example,  laudo  =  Je  loue  =  Ich  lobe  =  I  praise,  I  am 
praising,  I  do  praise.  So  with  the  use  of  the  present  tense  in 
French,  German,  and  Latin,  where  the  English  employs  the 
present  perfect. 

Je  suis  en  Italie  depuis  deux  mois. 
Ich  bin  schon  zwei  Monate  in  Italien. 
lam  duos  mensis  sum  in  Italia. 
The  English  speaking  student  is  in  the  habit  of  using  the 
present  tense  when  he  really  means  the  future  or  even  the  future 
perfect.    The  French  and  Latin  agree  in  being  more  exact. 
I  shall  go  home  when  I  do  (or  have  done)  this. 
J'irai  a  la  maison  quand  j'aurai  fait  cela. 
Domum  ibo  cum  id  fecero. 
Je  lui  parlerai  quand  il  viendra. 
Illi  dicam  cum  veniet. 
If   a  student  of  Latin   feels   tempted  to  say  Nostros  libros 
habeo  for  Meos  libros  habeo,  he  may  be  restrained  somewhat  by 
his  French,  J'ai  mes  livres,  where  his  rule  tells  him  that  the  pos- 
sessive adjective  agrees  with  the  thing  possessed  in  gender  and 
number,  but  with  the  possessor  in  person,  and  in  person  only. 
If  the  Latin-French  student  confuses  the  construction  of  Ce  livre 
est  a  moi  with  Mihi  liber  est,  the  distinction  should  be  made 
clear  to  him  for  the  benefit  of  both  languages. 

Certain  similarities  in  Latin  and  French  with  regard  to  the 
subjunctive  in  subordinate  clauses,  as  after  verbs  of  fearing, 
commanding,  exhorting,  doubting,  etc.,  may  also  be  called  to  the 
attention  of  the  student  with  great  advantage  to  both  languages. 
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Us  elurent  un  roi  qui  put  la  ville  defendre. 
Regem  creaverunt  qui  urbem  defendere  posset. 

Je  ne  doute  pas  qu'il  vienne. 
Non  dubito  quin  veniat. 

Certain  phrases  and  expressions  will  take  on  a  new  meaning 
for  the  student  if  he  is  once  advised  of  the  parallel  in  the  other 
language.  For  instance,  a  student  appreciates  the  meaning  of  the 
Latin  preposition  apud  much  more  when  once  he  realizes  that  it 
is  closely  equivalent  to  the  French  ches.  Chez  moi  =  apud  me; 
Chez  les  Helvetiens  =  apud  Helvetios.  The  French  student  who 
may  be  acquainted  with  the  expression  //  s'agit  de  voire  vie 
should  be  better  able  to  understand  the  Latin  De  tua  vita  agitur, 
your  life  is  at  stake,  it  is  a  question  of  your  life.  Similar 
examples  might  be  continued  almost  indefinitely  and  the  points 
in  which  parallels  are  to  be  found  between  Latin  and  French 
syntax  and  word  usage  are  almost  limitless. 

In  the  study  of  French  for  students  who  have  some  knowledge 
of  Latin  there  is  a  further  possibility  of  correlation  in  the  mat- 
ter of  vocabulary  and  derivation.  How  far  this  should  be  carried 
is  a  rather  difficult  question.  In  Switzerland,  until  recently  at 
least,  the  study  of  French  derivations  was  required,  and  Brachet 
was  in  constant  use.  Such  an  extreme  as  this  is  of  course  im- 
possible and  inadvisable  for  us,  but  possibly  a  few  of  the  simpler 
and  more  fundamental  principles  might  be  introduced  with  de- 
cided gain.  For  instance,  there  is  no  reason  why  our  French- 
Latin  student  should  not  be  expected  to  know  that  the  French 
language  is  a  descendant  of  the  Latin,  that  it  is  a  child  not  of  the 
classical  Latin  which  he  studies  but  of  the  vulgar  Latin;  that  a 
French  noun  or  adjective  is  derived  from  the  accusative  form; 
that  a  derived  noun  will  be  masculine  if  the  corresponding  Latin 
noun  was  masculine,  or  neuter  and  feminine  if  the  corresponding 
Latin  noun  was  feminine  or  a  neuter  plural.  Frequent  reference 
to  the  Latin  word  corresponding  to  the  French  should  be  of 
value  to  both  languages  and  could  be  made  without  much  trouble. 
It  might  even  be  advisable  to  indicate  a  few  of  the  more  im- 
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portant  and  simpler  transformations  which  take  place  in  a  word 
which  is  derived  from  the  Latin.    For  example  that 
Latin  a  sometimes  becomes  ai  in  French. 

main — manum ;  pain — panem ;  aime — amare,  etc. 
Latin  accented  o  sometimes  becomes  eu  in  French.     Also  oeu. 

heure — horam  ;    seul — solum ;   neuf — novum,  etc. 
Latin  ct  becomes  it  in  French. 

fait — factum;    lait — lact-;    toit — tectum;    fruit — fructum. 
French  sometimes  adds  e  to  initial  s. 

esprit — spiritum ;  esperer — sperare :  ecole — scholam. 
Perhaps  other  elementary  principles  might  be  introduced  as  they 
are  found  classified  and  grouped  in  Brachet,  Grammaire  de  la 
Langue  Frangaise;  Zauner,  Romanische  Sprachwissenschaft; 
Sudre,  Formation  des  Mots  et  Vie  des  Mots;  Carre,  Mots 
derives  du  Latin  et  du  Grec;  Brunot,  Grammaire  Historique 
de  la  Langue  Frangaise;  Nyrop,  Grammaire  Historique  de  la 
Langue  Frangaise. 

French  and  German 

The  points  of  contact  in  correlating  French  and  German  are 
mainly  syntactical  and  here  many  parallels  of  expression  and  con- 
struction are  to  be  found  as  a  basis  for  employing  a  knowledge 
of  one  language  to  illustrate  and  explain  the  other.  One  of  the 
first  principles  of  either  French  or  German  which  offers  difficulty 
is  the  use  of  the  auxiliary  etre  in  French  and  sein  in  German. 
If  the  student  is  shown  that  Je  suis  alle  and  Ich  bin  gegangen  are 
parallel  uses,  he  may  be  less  liable  to  follow  the  English  idiom  and 
say  J'ai  alle  or  Ich  habe  gegangen.  Of  course  care  must  be 
taken  to  show  where  the  French  and  German  idioms  differ  in  this, 
particularly  with  regard  to  the  use  of  etre  as  the  auxiliary  with 
reflexives  where  the  German  employs  haben. 

Again  the  fact  that  the  English  passive  is  frequently  replaced 
by  a  construction  with  man  in  German  will  be  emphasized  by  call- 
ing attention  to  the  use  of  on  in  French. 

I  have  been  told  that  this  is  true. 
Man  hat  mir  gesagt  dass  das  wahr  ist. 
On  m'a  dit  que  cela  est  vrai. 
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Consider  also  the  common  gain  for  French  and  German  when 
the  student  appreciates  the  similarity  of  idiom  in  such  examples 
as  the   following : 

Ich  wasche  mir  die  Hande. 
Je  me  lave  les  mains. 

Er  schiittelte  den  Kopf. 
II  secoua  la  tete. 

Er  drehte  sich  um. 
II  se  retourna. 

Die  Tur  offnete  sich. 
La  porte  /ouvrit. 

Was  hast  du  gestern  gethanf 
Qu'est-ce  que  tu  as  fait  hier? 

Such  parallels  as  these  abound,  and  every  page  of  French  or 
German  offers  opportunity  for  a  beneficial  correlation  of  the  two 
languages. 

In  citing  the  above  examples  illustrating  the  close  parallels 
existing  between  the  various  languages,  the  aim,  as  before  stated, 
has  been  not  to  exhaust  the  subject,  but  merely  to  point  out  a 
few  instances  to  indicate  the  rich  possibilities  for  correlation 
and  cooperation  in  language  teaching.  Personally  the  writer  is 
conscious  of  having  on  many  occasions  treated  the  matter  in 
a  rather  desultory  fashion,  employing  the  idioms  of  French,  Ger- 
man or  Greek  to  illustrate  a  point  as  it  happened  to  come  up, 
without  any  definite  plan,  and  sometimes,  as  he  has  found  to  his 
sorrow,  without  sufficient  knowledge.  The  purpose  of  this  paper, 
then,  is  not  to  call  attention  to  that  which  is  already  obvious,  nor 
to  urge  what  is  already  in  practice,  but  to  recommend  a  more 
careful  survey  of  the  field  and  the  adoption  of  a  definite  scheme 
for  cooperation  in  this  direction.  Yet  in  this,  as  in  all  other  things, 
the  "golden  mean"  must  be  preserved.  Any  attempt  to  carry 
this  theory  to  extremes  and  to  try  to  find  a  parallel  for  every 
minute  point  would  only  become  cumbersome  and  defeat  the 
very  object  aimed  at.     Care  should  be  taken  to  try  to  illustrate 
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only  that  which  requires  illustration  and  to  parallel  a  given  con- 
struction only  where  the  comparison  will  throw  some  light  011 
one  or  both  of  the  languages  concerned. 

English 

It  remains,  perhaps,  to  call  attention  to  some  phases  of  the 
relation  of  English  to  the  other  languages  taught  in  our  schools. 
It  is,  of  course,  needless  to  call  attention  to  the  value  which  the 
study  of  any  foreign  language  can  give  to  our  own,  nor  is  it 
necessary  to  emphasize  the  importance  of  insisting  on  an  idio- 
matic rendering  in  translation.  In  one  or  two  aspects,  however, 
the  relation  of  English  to  the  foreign  languages  deserves  our 
attention. 

There  seems  to  be  a  tendency  among  the  latest  grammarians 
of  English  to  cut  loose  from  the  strict,  old-time  terminology  and 
the  earlier  practice  in  the  explanation  of  constructions.  If  we 
are  to  consider  the  English  language  by  itself  and  without  ref- 
erence to  other  languages,  many  of  the  changes  may  seem  ad- 
visable, or,  at  least,  harmless.  But  many  of  these  changes  work 
considerable  hardship  for  the  student  and  teacher  of  other  lan- 
guages. The  two  following  illustrations  are  taken  from  a 
well-known  English  Grammar,  where  some  rather  startling 
usages  are  sanctioned.  "  'It  is  me,' "  says  the  author,  "has  be- 
come a  stereotyped,  idiomatic,  colloquial,  expression  used  with- 
out hesitation  by  the  mass  of  the  people  and  shunned  only 
by  the  fastidious."  Most  of  us,  I  imagine,  will  be  perfectly 
willing  that  the  author  should  say  "It  is  me,"  if  it  suits  his 
views,  but  we  may  well  object  to  having  our  students  taught 
to  ignore  the  formal  basis  of  language  to  such  an  extent  that 
we  are  left  no  foundation  on  which  to  build  another  language. 
Again  this  same  author  says,  "In  colloquial  English,  however, 
'Who  did  you  see?'  has  long  been  a  common  usage,  and  can 
scarcely  be  regarded  as  incorrect."  Yet  the  sanction  of  such  a 
usage  is  bound  to  cause  considerable  trouble  to  the  student  of  a 
foreign  language. 

It  is  rather  inconsistent  for  the  English  grammarian  to  insist 
on  the  derivative  force  of  the  genitive  case  in  "my"  and  "our" 
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from  "min"  and  "eower"  and  then  to  justify  "I"  as  a  true  nomi- 
native in  the  sentence  /  was  given  a  book  where  historical  gram- 
mar shows  the  "I"  to  stand  for  the  dative  "me."  To  carp  at  such 
inconsistencies  would,  perhaps,  be  rather  pedantic  if  we  were  to 
consider  the  English  grammar  in  isolation,  but  in  sanctioning  such 
bad  grammar  in  English  the  grammarian  works  great  damage 
and  causes  great  difficulty  for  the  teacher  of  any  other  language. 
For  instance,  it  is  no  easy  task  to  teach  the  student  of  Latin 
that  he  must  not  follow  the  English  idiom  and  say  (Ego)  librum 
datus  sum,  and  when  the  English  speaks  of  the  "retained  object" 
book,  it  is  very  difficult  to  teach  the  student  of  Latin  to  say  Mihi 
liber  datus  est. 

A  second  point  which  demands  attention  in  considering  the 
correlation  of  English  and  any  foreign  language  is  the  possibility 
of  cooperation  in  English  composition  work.  Here  we  find  two 
possibilities,  one  in  theme  writing  and  the  other  in  translation. 
There  are  surely  occasions  when  there  would  be  advantage  to 
two  departments  in  a  theme  written  on  such  a  subject  as  "The 
Life  of  Caesar,"  on  "The  Catilinarian  Conspiracy,"  on  the  subject 
matter  of  Das  Edle  Blut  or  Le  Cure  de  Tours,  or  any  one 
of  a  multitude  of  subjects.  Such  a  theme  could  be  read  for  con- 
tent by  the  teacher  of  French,  German,  Latin,  or  Greek,  and  for 
style  and  grammar  by  the  teacher  of  English. 

Likewise  written  translations  could  be  examined  by  the 
teacher  of  the  foreign  language  and  by  the  teacher  of  English 
with  advantage  to  both. 

The  essential  matter  of  the  latter  part  of  this  paper  may  be 
summed  up  in  the  following  recommendation  for  a  working 
scheme :  That  all  the  teachers  of  language  in  a  given  school  unite 
in  the  endeavor  to  correlate  the  various  languages  taught  in  the 
school ;  first,  by  determining  upon  a  uniform  and  consistent 
terminology ;  secondly,  by  drawing  up  a  definite  scheme  of  the 
various  points  of  contact  between  the  different  languages  upon 
which  emphasis  should  be  placed. 
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PREFACE 

The  purpose  of  this  pamphlet  is  to  discuss  the  problems  that 
are  met  in  planning  a  domestic  science  equipment,  to  suggest 
practical  solutions  that  have  been  worked  out  through  experi- 
ence, and  to  give  a  description  of  what  is  done  in  some  of  the 
schools  and  colleges  of  this  country.  As  this  is  not  a  statistical 
report,  space  allows  only  a  few  schools  and  colleges  to  be  men- 
tioned. 

Thanks  are  due  to  the  teachers,  superintendents  and  super- 
visors who  have  kindly  given  informaton  and  whose  institutions 
are  mentioned  in  these  pages ;  to  the  members  of  the  domestic 
science  staff  of  Teachers  College ;  and  to  those  students  in  the 
Department  of  Domestic  Science  at  Teachers  College  who  have 
collected  data  from  year  to  year.  It  has  not  been  possible  to 
publish  all  the  information  that  has  been  so  kindly  furnished. 

Helen  Kinne 
March,  1909  Teachers  College 
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EQUIPMENT  FOR  TEACHING  OF  DOMESTIC 

SCIENCE 

CHAPTER  I 

INTRODUCTION 

To  the  question,  what  should  be  the  cost  of  domestic  science 
equipment  for  school  work,  the  answers  are  as  varied  as  the  con- 
ditions where  needs  are  to  be  met.  In  the  United  States  and 
Canada  there  are  in  existence  equipments  of  all  grades,  ranging 
from  those  used  in  the  country  district  or  city  settlement  school, 
to  laboratories  and  appointments  not  to  be  surpassed  by  those  in 
the  best  equipped  university  laboratories  for  work  in  the  natural 
sciences. 

Work  in  domestic  science  has  been  developing  for  a  quarter  of 
a  century  and  many  well  equipped  laboratories  are  to  be  found. 
While  economic  conditions  in  the  public  schools  have  tended  to 
make  the  average  equipment  inexpensive,  yet  natural  pride  in  a 
city  system  or  school,  in  connection  with  gifts  from  private 
donors,  has  made  it  possible  to  equip  the  workrooms  with 
elaborate  and  beautiful  fittings.  Yet  such  equipment  may  be  no 
more  useful  to  the  school  and  community  than  something  much 
plainer.  It  is  difficult,  of  course,  if  not  impossible,  to  set  a  defi- 
nite standard.  The  subject,  to  have  dignity,  should  be  well 
housed ;  the  kitchen  and  other  rooms  should  be  as  attractive  as 
possible  and  yet  no  funds  should  be  wasted  for  mere  show  or 
the  non-essentials.  Work  in  domestic  science  is  developing  now 
with  great  rapidity  and  would  be  installed  in  many  small  towns 
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if  the  school  superintendents  could  know  that  an  equipment  may- 
be serviceable  and  still  comparatively  inexpensive.  The  future 
growth  of  this  work  and  its  usefulness  to  the  community  depend 
very  largely  upon  the  knowledge  of  what  such  equipment  may  be. 
What  shall  be  our  guiding  principles  in  planning  an  equipment? 

It  may  be  said  first  that  an  equipment  is  adequate  which 
enables  the  pupils  to  do  their  school  work  with  convenience  and 
without  loss  of  time.  This  means  in  the  cooking  room  that  the 
room  should  be  sufficiently  large  for  the  class,  that  the  sinks, 
stoves,  and  tables  should  be  so  placed  that  steps  are  saved  and 
crowding  avoided ;  that  there  should  be  enough  utensils,  and 
these  selected  in  relation  to  the  kind  of  work  given.  It  is  unfair 
to  overcrowd  a  class,  and  to  demand  good  work  where  tools  are 
lacking.  It  is  as  unjust  to  both  teacher  and  pupils  as  it  would  be 
to  expect  a  class  to  learn  to  write  without  paper,  pen  and  ink. 
On  the  other  hand,  too  many  utensils,  especially  the  smaller, 
confuse  the  work  and  consume  unnecessary  time  in  cleansing  and 
keeping  in  order.  Then  too,  in  this  case,  pupils  miss  the  oppor- 
tunity for  training  in  the  economic  use  of  their  tools,  and  do  not 
develop  ingenuity.  A  small  equipment,  well  selected,  may  be 
much  more  useful  than  a  large  and  ill  assorted  collection  of 
implements. 

In  the  second  place,  the  equipment  should  have  some  practical 
effect  on  the  community  where  the  school  is  placed.  All  articles 
and  utensils  should  be  such  as  can  be  used  by  the  children  in  their 
own  homes,  and  at  the  same  time  offer  an  incentive  to  the  better- 
ing of  home  conditions.  This  latter  is  true  even  in  the  well-to-do 
community  for,  even  where  funds  are  not  wanting  for  domestic 
furnishing,  there  is  often  a  lack  of  knowledge  as  to  the  best  way 
to  adapt  means  to  ends. 

A  domestic  science  teacher  should  be,  therefore,  a  faithful 
student  of  mechanical  improvements,  since  the  manufacturers  in 
all  lines  of  kitchen  furnishing  are  making  changes,  sometimes  for 
the  better  and  sometimes  otherwise.  If,  for  instance,  a  wood 
stove  is  to  be  installed,  if  that  is  the  available  fuel  in  the  neigh- 
borhood, what  is  the  latest  and  best  pattern?  This  also  holds 
good  with  small  implements,  for  new  wares  and  new  forms  are 
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put  on  the  market  almost  daily.  In  the  school  settlements  of  the 
Tennessee  mountains  may  be  found  striking  illustrations  of  the 
influence  of  the  house  furnishing  in  the  neighborhood.  The 
house  in  which  the  teachers  live,  and  even  the  school  buildings, 
are  like  the  mountain  cabins,  but  improved.  All  the  changes  are 
of  such  a  nature  that  they  can  be  copied  by  those  who  are  build- 
ing new  cabins,  or  the  old  can  be  remodeled  with  little  trouble, 
by  the  occupants.  The  same  plan  is  followed  in  the  simple  fur- 
nishings, where  the  textiles  are  made  by  the  mountain  women, 
but  with  more  artistic  design  and  colors  than  before.  The  result 
of  this  is  that  many  people  have  taken  the  hint  and  have  done 
likewise.  In  some  such  way  as  this,  domestic  science  rooms 
should  be  true  models,  desirable  and  possible  to  copy. 

In  the  advanced  work  of  our  college  departments  there  is  yet 
another  way  in  which  the  community  may  be  served.  Here  is 
the  place  for  experimenting  with  new  materials  and  devices,  and 
the  passing  on  to  the  housekeeper  and  the  lower  schools,  informa- 
tion about  better  materials  and  machines. 

There  is  still  another  way  in  which  both  the  schools  and  col- 
leges may  have  an  influence  and  that  is  by  showing  that  the 
kitchen  and  other  rooms  for  the  practical  work  of  the  house,  may 
be  made  as  esthetically  pleasing  in  their  own  way,  as  the  living 
room.  This  is  sometimes  forgotten  in  domestic  science  work. 
One  of  the  best  instances  of  a  beautiful  kitchen  is  that  in  the 
public  school  system  of  Evanston,  Illinois.  The  room  in  itself 
is  spacious  and  well  lighted,  but  in  addition,  it  has  a  harmonious 
color  scheme  of  soft  brown,  buff,  blue  and  white.  This  is  carried 
out  in  all  the  details  of  the  room  with  pleasing  effect.  Attention 
to  the  colors  used  in  walls,  floors,  and  dishes  need  not  of  neces- 
sity add  to  the  expense. 

A  knowledge  of  the  needs  of  the  community,  therefore,  and 
a  well-planned  scheme  of  work  are  foundational  in  planning  a 
truly  serviceable  equipment.  The  teacher  who  plans  it  should  be 
practical,  discriminating  and  adaptable,  not  patterning  her  work 
entirely  on  what  is  done  elsewhere,  except  in  so  far  as  that  is 
appropriate  to  the  new  locality.  In  England  these  matters  are 
under  government  control ;  in  the  board  schools  the  course  of 
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lessons  and  the  equipment  are  determined  by  the  government. 
This  would  not  be  possible  in  this  country,  nor  desirable,  since 
conditions  are  so  varying.  Everything  depends,  then,  on  the 
efficiency  and  common  sense  of  the  teacher  and  the  committee  in 
charge. 

This  pamphlet  will  treat  of  what  is  usually  known  as  domes- 
tic science  equipment  for  cookery,  table  setting  and  service,  house 
work,  laundering  and  home  nursing.  It  should  be  noted  that 
some  of  the  rooms  for  these  purposes  may  be  utilized  for  work 
in  textiles  and  in  home  decoration. 


CHAPTER  II 

THE  ROOMS 

Two  situations  will  be  considered :  ( I )  The  planning  for 
rooms  in  a  new  building,  and  (2)  the  refitting  of  rooms  used  for 
other  purposes. 

1.  The  Number.  In  elementary  school  work  it  is  often  pos- 
sible to  devote  only  one  room  to  domestic  science  and  this  is 
usually  the  kitchen.  This  kitchen,  however,  can  be  used  for 
other  purposes  than  cooking  only.  Housework,  to  an  extent,  is 
of  course  taught  in  the  kitchen.  A  dining  table  may  also  be 
placed  in  this  room,  if  no  other  space  is  available,  and  the  table 
setting  and  service  taught  here.  With  a  small  portable  equip- 
ment some  of  the  simpler  laundering  processes  can  also  be  con- 
ducted. This  involves,  however,  some  space  where  the  laundry 
equipment  can  be  stored  when  not  in  use.  Where  no  other  room 
is  available,  housework  can  be  taught  in  other  parts  of  the  build- 
ing; sweeping  and  dusting,  for  instance,  in  the  class  room,  or  in 
the  teacher's  rooms,  if  such  exist.  Lessons  in  home  nursing  can 
be  given  in  the  class  room. 

In  high  schools  and  colleges  more  than  one  room  is  usually 
allowed.  One  of  the  first  rooms  to  provide  for  is  a  good  store 
room  for  materials  and  utensils,  as  a  sufficient  space  for  storing 
provisions  makes  for  greater  economy  in  buying.  This  room  is, 
if  anything,  more  important  than  the  dining  room.  Next  a  dining 
room  may  be  added;  after  this  a  laundry,  and  then  some  room, 
or  rooms,  where  housekeeping  can  be  taught,  the  conditions  being 
made  as  much  like  the  home  as  possible.  The  need  of  something 
of  this  kind  has  been  felt  so  strongly  that  in  a  number  of  new 
buildings,  both  in  Canada  and  in  the  United  States,  a  suite  of 
rooms  like  a  small  apartment  has  been  provided ;  in  other  cases 
a  small  house  has  been  made  available,  as  at  the  University  of 
Illinois. 
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2.  Shape  and  Size.  For  cookery  a  room  that  is  longer  than 
it  is  wide  is  easy  to  arrange  to  advantage  and  is  also  of  agree- 
able shape.  A  long,  narrow  room  is  difficult  to  furnish  conveni- 
ently, and  is  difficult  to  light  well,  unless  the  long  side  is  exposed 
to  the  light.  A  room  24  x  17  feet  is  of  good  proportion  and  is 
large  enough  for  twenty  pupils  without  extreme  crowding.  Such 
a  room  will  allow  for  two  gas  stoves,  two  sinks,  but  does  not 
leave  space  for  cupboards  to  extend  into  the  room.  Two  feet 
more  in  each  direction  is  a  better  size.  A  room  26  x  38  feet  allows 
for  from  twenty  to  tweny-four  pupils  with  a  larger  amount  of 
equipment  at  the  sides  and  better  aisle  space.  There  is  no  room 
for  a  dining  table  in  the  first  room.  A  dining  table  could  be 
placed  in  the  last  in  the  center  of  a  rectangular  table.  A  store 
room  need  not  be  large  but  should  be  amply  provided  with  cup- 
boards. A  room  13  x  14  feet  will  afford  good  storage  space  for 
classes  of  twenty  working  continuously. 

A  dining  room  13  x  16  feet  will  give  space  for  a  table  seating 
six  or  eight  guests,  leaving  room  for  a  small  sideboard  and  space 
for  the  waitress  to  pass.  It  is  indeed  economy  of  space  and  time 
to  have  a  dining  room  that  is  not  too  large.  In  some  cases  dining 
rooms  have  been  planned  so  large  that  they  look  bare,  and  so 
distant  from  the  center  of  supplies  that  much  time  is  wasted. 

The  laundry  should  afford  space  for  the  tubs,  dryer  and 
ironing  apparatus  unless  the  washing  and  ironing  are  done  in 
separate  rooms.  A  room  40  x  28  feet  allows  space  for  steam 
machinery  in  addition  to  other  equipment. 

Where  a  suite  of  living  rooms  is  planned,  of  course  the  rooms 
cannot  be  large.  A  small  apartment  in  the  new  School  of  House- 
hold Arts,  Teachers  College,  Columbia  University,  measures  18 
feet,  7  inches  x  52  feet,  6  inches.  An  apartment  at  Macdonald 
College,  Quebec,  Canada,  is  larger. 

A  number  of  our  colleges  and  universities  are  now  devoting 
a  whole  building  to  Household  Economics.  These  include  Do- 
mestic Art  and  Domestic  Science  and  also  laboratories  for  work 
in  science.  Such  a  building  is  found  at  the  University  of  Illinois 
and  one  has  just  been  added  to  the  University  of  Nebraska.  The 
Household  Arts  Building,  Teachers  College,  is  of  this  type. 


185]  Equipment  for  Teaching  Domestic  Science  7 

In  selecting  old  rooms  there  is  often  little  choice.  The  size 
of  the  class  should  be  determined  upon,  and  that  room  or  those 
rooms  assigned  that  fulfil  as  many  of  the  necessary  requirements 
as  possible.  This  plan  was  followed  in  1908  at  the  Public  School, 
Tenafly,  New  Jersey,  where  a  class  room  with  small  adjoining 
rooms  was  turned  into  a  cooking  room.     (See  Fig.  52.) 

3.  The  Story  and  Exposure.  The  top  floor  of  the  building  is 
the  most  desirable  if  there  is  an  elevator  that  makes  it  easy  to 
take  supplies  to  the  top.  In  the  case  of  the  cooking  room  it  is 
not  so  much  a  question  of  light,  as  the  possibility  of  better  ven- 
tilation, if  the  room  is  on  this  story.  Odors  from  the  cooking 
are  less  liable  to  penetrate  into  the  other  rooms  of  the  building. 
This  seems  to  be  equally  true  whether  there  is  a  ventilating  sys- 
tem or  not.  If  the  basement  is  well  lighted,  the  cooking  room 
can  sometimes  be  better  cut  off  from  the  rest  of  the  building  for 
ventilating  purposes,  than  if  it  is  in  any  of  the  intermediate 
stories.  This  question  of  lighting  is,  however,  a  most  important 
one.  North  light  is  good  for  all  laboratory  work.  If  the  win- 
dows are  well  placed  the  light  is  more  evenly  distributed  than 
where  the  exposure  is  southern.  Of  course,  the  sunlight  adds  to 
the  cheerfulness  of  the  room,  but  window  shades  should  be  well 
adjusted  in  this  case.  The  question  of  light  is  not  so  important 
in  any  of  the  domestic  science  work  as  in  the  work  of  the  textile 
and  sewing  classes  ;  so  if  there  is  a  choice,  the  sewing  room  should 
have  the  better  light. 

4.  Ventilation.  If  there  is  a  ventilating  system  in  the  build- 
ing, extra  exhaust,  with  its  own  special  connection,  should  be 
provided.  Even  where  the  rooms  are  large  and  high,  the  ordinary 
ventilating  system  is  not  equal  to  removing  the  products  of  com- 
bustion and  the  odors,  and  keeping  down  the  temperature.  If 
there  is  no  ventilating  system  some  simple  device  should  be  used, 
in  order  to  utilize  the  windows  for  ventilation.  Of  course,  win- 
dows must  be  opened  wide  for  airing,  but  it  often  happens  that 
currents  of  air  affect  oven  temperatures  and  the  flames  of  gas 
stoves.  Boards  may  be  placed  under  the  lower  sash  of  the  win- 
dow, or  screens  may  be  used,  filling  the  lower  sash  space,  covered 
with  cheesecloth.    Where  there  is  a  flue  in  the  room,  the  chimney 
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can  sometimes  be  utilized  for  ventilation,  by  having  openings  into 
the  flue.  If  any  number  of  gas  stoves  are  used,  there  should  be 
hoods  above  the  stoves. 

An  electric  fan  gives  relief  in  a  crowded  and  ill  ventilated 
cooking  room.  Such  a  fan  known  as  the  Standard  Motor  can 
be  procured  for  $16.50  from  C.  W.  Leveridge,  183  Greenwich 
Street,  New  York  City. 

5.  Windoivs  and  Doors.  The  windows  and  doo»s  should  be 
so  placed  that  the  wall  space  is  not  too  much  broken.  Plain 
stretches  of  wall  should  be  planned  for  cupboards  and  for  black- 
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Fig.   1.     School  kitchen  planned   for    16  pupils,    15x28   feet 

boards.  Good  light  is  obtained  if  the  windows  are  all  on  one 
side  of  the  room,  provided  they  are  large,  and  the  room  is  not 
too  deep.     The  doors  should,  of  course,  open  outward. 

6.  Chimney  and  Flues.  The  chimney  and  flues  are,  of  course, 
planned  by  the  architect  in  relation  to  other  parts  of  the  building. 
It  is  necessary,  if  possible,  to  see  that  the  chimney  is  well  placed 
in  relation  to  the  other  furnishings  of  the  room. 

7.  Gas,  Water  and  Waste  Pipes,  Steam  and  Electric  Fittings 
have  also  to  be  planned  by  the  architect  in  connection  with  the 
whole  system.  The  same  caution  is  necessary  here  as  with  the 
chimney  and  flues. 

8.  Wall  Finish.  In  the  cooking  room  and  laundry  it  is  neces- 
sary to  have  the  wall  finish  washable.  While  this  is  desirable  in 
the  other  rooms,  it  is  essential  here.     The  ideal  finish  is  tiling 
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extending  from  the  floor  six  or  seven  feet  upward.  The  wall 
above  this  tiling  may  be  painted.  If  the  tiling  is  too  costly,  the 
whole  wall  may  be  painted,  using  heavy  enamel  paint  below  and 
cheaper  above.  While  the  cost  of  paint  does  not  differ  in  differ- 
ent sections  of  the  country,  the  cost  of  labor  does,  and  any  esti- 
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School   kitchen   planned   for    12   pupils,   20x37   feet 


mates  given  here  can  be  approximate  only.  A  still  cheaper  finish 
is  paint  for  the  first  six  or  seven  feet,  with  a  durable  wall  wash 
like  Alabastine  above.  xA.labastine  is  a  good  grade  of  calcimine 
to  be  bought  at  furnishing  stores  and  can  be  easily  applied.  It 
does  not  wash  but  can  be  dusted  with  a  wool  wall  duster  or  soft 
cloth.  If  an  old  wall  is  to  be  done  over,  it  may  be  filled  and 
painted,  or,  if  the  lower  wall  is  in  too  bad  condition,  it  may  be 
covered  with  table  oilcloth  fastened  at  the  top  with  a  narrow 
strip  of  wood.  The  wall  above  the  strip  may  be  painted  or 
washed  with  Alabastine.  In  the  dining  room  it  is  possible  to 
have  the  wall  finish  somewhat  less  expensive.  Good  colors  can 
be  obtained  in  a  wash.  The  ceilings  may  be  washed  with  Ala- 
bastine or  ordinary  calcimine.  The  attractiveness  of  a  room 
depends  largely  upon  the  cleanliness  and  freshness  of  its  walls, 
and  here  it  is  that  the  choice  of  color  is  important. 

9.  Floor.     The  question  of  the  laboratory  floor  is  one  that 
is  much  discussed.     For  cleanliness,  durability  and  attractiveness, 
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tiling  is  the  best.  It  is  costly,  but  of  course  wears  well  and  may 
be  kept  absolutely  clean.  It  is  the  general  opinion  in  this  coun- 
try, however,  that  too  much  fatigue  results  from  the  use  of  the 
tiled  floor  for  laboratory  work.  A  good  hard  wood  is  con- 
sidered the  most  desirable.  Maple  is  one  of  the  best,  though 
yellow  Georgia  pine  is  also  excellent.  A  combination  of  tiling 
and  wood  works  well,  placing  the  tiling  under  the  sinks  and 
under  the  stoves,  in  the  former  case  for  cleanliness,  in  the  second 
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Fig.  3.     School   kitchen   planned   for    15   pupils,   24x24   feet 

for  cleanliness  and  also  for  proof  against  fire.  It  is  difficult  to 
have  the  tiles  run  into  the  woodwork  without  a  crack,  if  the  wood 
shrinks ;  but  if  a  crack  occurs  this  can  be  filled  in.  Terraza  and 
cement  floors  always  crack  and  are  not  desirable.  The  objection 
always  to  the  wood  floor  is  the  labor  involved  in  keeping  it  in 
order  from  day  to  day.  .  A  good  method  is  to  rub  the  floor 
occasionally  with  oil,  washing  the  floor  between  the  oilings,  or 
using  some  mixture  of  oil  and  wax.  At  Drexel  Institute,  Penn- 
sylvania, the  floors  are  stained,  waxed  and  rubbed,  brushed  with 
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a  soft  brush  and  dust  cloth ;  they  are  never  oiled  or  washed. 
Such  a  floor  is,  of  course,  somewhat  slippery,  which  might  be 
objectionable  in  a  laboratory  for  children.  Where  the  floor  is 
not  new,  it  may  be  scraped,  planed  and  stained,  and  then  treated 
with  oil  or  wax.  In  such  a  case  linoleum  is  an  excellent  floor 
covering.  The  best  cloth  should  be  selected,  of  the  inlaid  variety, 
not  painted  on  the  surface  as  in  the  cheaper  grades.    This  cover- 
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Fig.  4.     School   kitchen   planned   for  24  pupils,  24x41    feet 

ing  is  pleasant  to  the  foot  and  is  kept  clean  with  no  great  diffi- 
culty. If  the  floor  underneath  is  at  all  rough  or  uneven,  this 
should  be  remedied  before  the  linoleum  is  laid.  Pains  must  be 
taken  to  fasten  the  linoleum  well  down  at  the  edges.  It  is  best 
to  allow  it  to  stretch  for  a  time  before  this  is  done.  Cement  is 
sometimes  used  to  fill  the  space  between  the  linoleum  and  the 
wall.  This  is  not  an  inexpensive  covering,  since  a  good  linoleum 
costs  $1.50  a  square  yard  and  it  is  not  worth  while  to  have  the 
cheaper  grade.  It  is,  however,  durable,  lasting  for  many  years. 
to.  Woodwork  should  be  as  plain  as  possible  and  without 
cracks  or  seams  or  elaborate  mouldings.  Plain  wood  finish  can  be 
easily  cared  for.     Well  painted  wood  gives  also  a  surface  that  is 
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easily  kept  clean,  and  if  made  to  harmonize  with  the  color  of  the 
wall,  gives  a  pleasing  effect. 


5.     School   kitchen  planned   for   16  pupils,  27  x  34   feet 


Cost  of  wall  finish  and  labor 
New  York  City,  January,  1909 

Calcimine,  per  sq.  yd.,   1  to  3  coats about  $0.40 

Paint,  per  sq.  yd.,  1  coat  .30 

Table  oil  cloth,  per  yd.,  il/2  yd.  wide .30 

Tiling,  glazed,  per  sq.  ft 60-.75 

Cost  of  flooring  with  labor 

Scraping  and  staining  old  floor,  1  coat  varnish per  sq.  yd.  $1.00 

Paint,    as    above "  "  "       1 .00 

Linoleum    "  "  "       1.50 

Vitrified   tiling    per  sq.  ft.  .40-.60 

Maple    flooring    ' "     "  "  .32 

Yellow  pine   flooring    '  .35 

Figures  1  to  7  inclusive,  show  kitchens  of  varying  shapes. 
Figure  8  is  the  floor  plan  of  the  small  apartment,  School  of  House- 
hold Arts,  Teachers  College. 

Figure  9  is  the  plan  of  a  whole  department.  See  also  Figures 
28  and  30. 


CHAPTER  III 

THE  COOKING  LABORATORY 

Points  for  special  study  in  addition  to  those  already  treated 
are  the  work  tables,  stoves,  sinks,  cupboards  and  lockers,  seats, 
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Fig.  6.     School  kitchen,    Mechanics   Institute,  Rochester,   N.   Y. 

refrigerator,  and  utensils.  It  is  especially  important  here  to 
study  the  placing  of  all  these  fittings  in  relation  to  each  other, 
that  all  may  be  easily  accessible  without  many  steps  for  either 
teacher  or  pupils. 
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There  must  be  enough  table  space  to  allow  each  pupil  room 
for  work.     In  our  public  schools,  classes  must  be  large ;  twenty 
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Fig.  7.     Plan  of  cooking  room  fittings.  Public  Elementary  School,  Boston, 
Mass. 
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is  a  good  number  for  one  teacher  to  handle,  though  twenty-four 
is  not  difficult.  Above  this  it  requires  much  skill  in  the  teacher 
to  handle  her  class,  and  both  teacher  and  pupils  work  at  a  dis- 
advantage. The  general  practice  in  this  country  is  to  provide 
for  individual  work,  or  for  work  in  small  groups.  The  idea  that 
the  school  kitchen  should  be  as  much  like  the  home  as  possible 


Fig.  8.     Floor   plan    of   apartment,    School   of   Household   Arts,    Teachers 
College,  Columbia  University 


Fig.  9.     Rooms  for  domestic  arts  and  science  in   High   School.   Newton, 
Mass. 

is,  in  some  cases,  responsible  for  an  equipment  that  does  not 
allow  for  individual  activity.  Home  conditions  cannot  be  dupli- 
cated in  regard  to  table  space,  because  twenty  children  cannot 
work  well  at  a  table  large  enough  for  only  one  or  two.  If  the 
room  is  small  and  table  space  small,  the  class  must  number  less 
than  twenty.  A  work  table  to  be  convenient  must  also  be  so 
arranged  that  no  floor  room  is  wasted.     Here  the  strength  of  the 
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teacher  may  be  saved,  if  an  arrangement  is  possible  that  enables 
her  to  see  easily  all  the  members  of  the  class  at  work. 

A  variety  of  floor  plans  is  possible,  and  there  is  a  wide  range 
of  selection  in  form  and  material,  with  a  corresponding  variation 
in  cost. 

Tables  may  be  either  movable  or  fixed. 

a.  Movable  Tables.  The  movable  table  is  advisable  where 
strict  economy  is  necessary.  Stained  packing  boxes,  or  common 
wooden  kitchen  tables  either  old  or  new,  or  wooden  horses  with 
movable  boards  on  top,  have  been  used  successfully ;  and  in  some 
instances,  as  in  the  district  schools  of  Canada,  boards  are  even 
placed  on  top  of  the  desks  in  the  classroom.  In  one  school  in 
the  United  States  where  only  $100  could  be  appropriated  for 
equipment,  the  instructor  secured  library  tables  that  were  no 
longer  in  use,  her  pupils  assisting  her  in  scraping  the  tops  and 
coating  them  with  white  enamel  paint.  The  domestic  science 
classes  in  this  school  numbered  only  twelve  or  fifteen  and  ample 
working  space  was  thus  afforded  at  the  cost  of  the  painting. 
Such  simple  arrangements  are  desirable  in  introducing  the  work 
in  schools  where  funds  are  limited,  or  in  city  settlement  schools. 

The  stained  packing  box  (see  Fig.  46),  dimensions  24  x  24 
x  32%  inches,  cost  of  stain  and  shelf  50  cents,  and  for  zinc  top 
50  cents,  total,  $1.00. 

Kitchen  tables  cost :  without  drawer,  dimensions  3x2  feet, 
$1.89;  with  drawer,  dimensions,  3x2  feet,  $2.80;  without 
drawer,  dimensions  3%  x  2^4  feet,  $2.31 ;  with  drawer,  dimen- 
sions yA  x  2ZA  feet>  $3-29'  with  zmc  toP-  dimensions  3x2 
feet,  without  drawer,  $4.35. 

Tf  the  top  of  the  kitchen  table  is  of  soft  wood,  this  involves 
much  scrubbing  and  stains  cannot  always  be  removed.  Some 
form  of  mat  should  be  supplied  in  order  to  protect  the  table  from 
the  heat  of  a  hot  utensil.  A  good  varnish  like  spar  varnish  fills 
the  wood  and  makes  it  easier  to  keep  the  table  clean.  The 
varnish  is,  of  course,  easily  marred  by  heat  and  needs  to  be 
renewed  from  time  to  time. 

The  legs  of  the  table  are  more  easily  kept  clean  if  they  are 
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painted  with  enamel  paint  or  coated  with  shellac,  and  the  cost  is 
very  slight. 

The  kitchen  tables  can  be  arranged  in  any  of  the  ways  sug- 
gested for  the  fixed  tables,  and  gas  piping  can  be  connected  with 
them  and  an  individual  gas  stove  used  as  with  the  fixed  table. 
The  cost  for  a  class  of  twenty,  two  at  a  table,  using  tables  y/2 
x  2.yA  feet,  would  be  $18.90. 

b.  Fixed  Tables.     These  can  easily  be  made  very  costly ;   but 


□ 


Fig.   10  Fig.  11  Fig.   12 

Fig.  10,  parallel;  Fig.   11,  slanted;  Fig.  12,  hollow-square  arrangement 

tables  can  be  built  in  by  a  local  carpenter  at  comparatively  small 
expense.  It  is  better  to  have  them,  when  possible,  than  the 
kitchen  tables,  because  one  is  free  to  select  the  proper  dimensions, 
and  a  better  material  can  be  used  for  the  tops.  The  supports  of  the 
table  are  sometimes  made  of  metal ;  either  iron  piping  or  solid 
iron,  enameled  or  nickeled. 

A  new  table  is  on  the  market  where  the  top  only  is  of  wood, 
the  lower  part,  including  drawers  and  cupboards,  being  made  of 
steel.  This  is  expensive,  and  so  far  has  been  used  only  in  diet 
kitchens.  In  places  where  both  lumber  and  labor  are  high,  it 
would  be  well  to  submit  a  design  and  obtain  an  estimate  from 
some  firm  that  manufactures  school  tables,  as  for  instance,  the 
Economy  Drawing  Table  Company,  Toledo,  Ohio.  This  is  sup- 
posed to  reduce  the  cost. 

1.  Parallel  Tables.  (Fig.  10.)  These  are  convenient  in  a  long 
and  narrow  room,  and  secondly  in  a  room  where  serving  is  to  be 
done  as  well  as  cooking ;    the  cooking  in  such  a  case  can  be  car- 
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ried  on  in  one  part  of  the  room  and  the  serving  in  the  other.  A 
similar  plan  is  used  in  Drexel  Institute,  Philadelphia,  where  two 
parallel  tables  are  at  one  end  of  the  room,  leaving  good  space  at 
the  other  end  for  sinks,  stoves,  and  other  fittings.  (See  Fig.  57.) 
This  is  not  a  good  arrangement  except  in  somewhat  small  classes, 
say  from  10  to  16;  but  it  is  convenient  for  the  teacher,  who  can 
pass  down  easily  between  the  two  tables. 


Fig.  13  Fig.   14 

Arrangement  of  tables.     Fig.  13,  hollow  square  with  openings  adapted  to  a 
particular  room;  Fig.  14,  group  tables 

2.  Double  Parallel  Tables.  This  is  an  excellent  arrange- 
ment 'for  economizing  floor  space,  but  it  is  a  difficult  one  for  the 
instructor,  since  she  must  sometimes  pass  rapidly  from  one  sec- 
tion to  another;  and  it  is  a  very  poor  arrangement  for  young 
pupils.  Then,  too,  the  gas  piping  for  individual  stoves  must 
come  up  through  the  center  of  the  table.  There  is  no  difficulty 
in  this  unless  a  gas  leak  occurs,  when  the  leak  is  very  difficult  to 
repair. 

3.  Slanted  Table.  (Fig.  11.)  This  is  a  plan  that  obviates 
somewhat  the  difficulty  in  the  parallel  tables.  Here  twenty-four 
pupils  may  easily  be  accommodated  in  a  comparatively  small 
space  and  the  teacher  standing  at  one  end  can  easily  look  down 
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the  three  tables  and  see  where  help  is  needed.     This  has  been 
used  successfully  in  a  public  school  kitchen. 

4.  The  Rectangular  or  Hollow  Square.  (Fig.  12.)  If  space 
is  available,  this  is  by  far  the  best  table  arrangement  for  all  school 
work,  and  some  instructors  prefer  it  for  college  work.  This 
arrangement  may  be  varied  in  the  floor  plan  to  suit  the  shape  of 
the  room.     The  figure  given  illustrates  a  form  wide  open  at  one 
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Fig.  15.     Table  with  open  shelves  only,  or  shelves  with  drop  front 

end.  The  table  can  be  made  to  accommodate  a  larger  number  of 
pupils  by  having  a  small  opening  at  both  ends.  Figure  13  shows 
the  same  form  with  irregular  openings  adapted  to  a  particular 
room.  There  should  always  be  two  openings  in  the  table.  The 
great  advantage  of  this  arrangement,  in  general,  is  that  the 
instructor  is  able  to  observe  her  class  easily  and  pass  from  one 
pupil  to  the  other  without  any  loss  of  time. 

5.  Group  Tables.  (Fig.  14.)  Group  tables  economize  space 
and  allow  the  pupils  to  pass  back  and  forth  through  the  room 
with  freedom.  The  objection  is  the  same  as  in  the  case  of  the 
double  parallel ;  that  is,  the  teacher  cannot  see  all  the  pupils  at 
the  same  time.  This  plan  is  not  a  good  one  for  elementary  school 
work;  it  may  be  used  in  secondary  work,  although  it  is  better 
still  for  maturer  students. 

6.  Single  Tables  in  Rozvs.     The  single  table  gives  each  pupil 
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individual  freedom  and  a  condition  more  like  that  in  the  home 
kitchen.  This  arrangement  is  in  use  at  the  Carnegie  Technical 
School,  Pittsburg,  and  will  be  used  in  the  new  School  of 
Household  Arts,  Teachers  College.  In  this  latter  case  the  tables 
will  be  placed  back  to  back  with  a  row  of  stoves  between  the 
rows  of  tables.  Single  tables  can  also  be  arranged  in  a  rect- 
angular form.  This  plan  is  too  costly  on  the  whole  for  school 
work,  since  the  labor  involved  in  making  is  more  than  that  in 
building  a  continuous  table.  It  is  an  excellent  plan,  however,  for 
advanced  students. 

Dimensions — Heights  are:  minimum,  31  inches  for  children; 
maximum,  32  to  34  inches  for  adults.  Depth :  minimum,  20 
inches  for  children ;  maximum,  24  inches  for  adults.  The  20- 
inch  depth  is  rather  narrow,  except  for  young  children.  Any 
depth  beyond  24  inches  is  not  generally  useful ;  especially  if  the 
individual  gas  stoves  are  placed  at  the  back  of  the  table  the  reach 
is  too  long.  Width  for  each  pupil :  minimum,  24  inches ;  maxi- 
mum, as  much  as  the  size  of  the  room  and  the  funds  will  allow ; 
30  inches,  however,  allows  good  working  space.  Twenty-four 
inches  can  be  used  only  with  children  and  even  then  it  is  a  little 
crowded.     This  space,  however,  will  serve. 

7.  Designs  for  Shelves  and  Drazvers.  It  is  these  table  attach- 
ments that  add  materially  to  the  cost  of  the  table,  not  so  much  in 
material  as  in  the  labor  involved  in  construction.  They  do  add, 
however,  to  the  utility  of  the  table,  and  save  much  time  and  labor 
in  the  carrying  about  of  utensils  and  materials. 

The  drawers  should  be  subdivided  with  movable  partitions,  in 
order  that  the  small  utensils  may  be  kept  well  in  order.  The 
partitions  can  be  made  of  thin  wood,  to  move  in  slots,  such  as 
are  found  in  desk  drawers.  Usually  two  partitions  are  used,  but 
at  the  Lillian  Massey  School,  University  of  Toronto,  a  drawer 
with  many  partitions,  allowing  not  more  than  one  article  in  each 
space,  proves  very  convenient.  White  table  oilcloth  is  recom- 
mended for  the  bottom  of  the  drawer,  although  some  teachers 
prefer  to  have  plain  shellac,  which  can  be  renewed  from  time  to 
time,  or  enamel  paint. 

a.  The  simplest  attachment  is  a  shelf  placed  beneath  the  table 
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top  at  a  distance  of  6  or  6^4  inches  and  open  on  all  sides.  (Fig. 
15.)  The  chief  recommendation  for  this  plan  is  its  cheap- 
ness. Small  utensils  can,  of  course,  be  kept  on  this  shelf,  but  in 
order  to  take  them  out  or  put  them  away  the  pupils  have  either 
to  bend  or  kneel,  and  the  utensils  are  difficult  to  reach ;  then,  too, 
the  shelf  is  open  to  the  dust.  This  plan,  however,  is  in  use  in 
some  of  our  public  school  kitchens,  and  in  one,  at  least,  of  the 
technical  training  schools.      (See  Drexel  Institute  Kitchen,  Fig. 

570 

b.  Inclosed   shelf   with    drop   front.      (Fig.    15.)      This   plan 
costs  more  but  the  dust  is  kept  out. 


Front  View 

Fig.   16. 


End  A/ievv 

Table   with   one   drawer 


c.  A  single  drawer  of  the  depth  indicated,  with  partitions, 
will  hold  all  the  small  utensils  necessary  and  make  them  more 
available  than  they  are  with  the  shelf,  or  drop  front.  (Fig.  16.) 
It  is  true  that  it  is  not  easy  to  keep  the  drawer  clean.  The  pupils 
are  apt  to  leave  the  drawer  open  a  crack  and  flour  and  crumbs 
easily  fall  in.  This  objection  can  be  partly  overcome  by  having 
the  table  top  project  at  least  one  inch  beyond  the  front  of  the 
drawer,  and  also  by  training  the  pupils  to  close  the  drawer. 

d.  A  cupboard  below  with  drawers  either  for  utensils,  or  for 
utensils  and  provisions.     (Figs.  17  and  18.) 

The  arrangement  indicated  in  the  plate  gives  room  for  a  suffi- 
cient number  of  utensils  for  advanced  work.     The  drawers  are 
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arranged  as  in  Fig.  18.  The  provision  drawer  holds  sugar, 
flour,  salt,  pepper,  and  the  common  spices.  This  plan  saves 
labor  and  time  in  carrying  about  these  provisions.  The  roll 
front  does  away  with  the  inconvenient  door  and  costs  very 
little  more  than  the  door.  The  disadvantage  of  this  low  cupboard 
is  that  the  utensils  are  difficult  to  reach.  This  model  is  expensive. 
e.  This  shows  drawers  and  cupboards  below  and  above.  (Fig. 
19.) 


l*_t  "Vol" 


Fig.  17.     Table  with  drawers   and  cupboards  underneath 

/.  Shelves  above  and  drawers  and  cupboards  below.  (Fig.  20.) 
These  two  models  can  be  used  only  where  the  individual  stove 
is  not  to  stand  on  the  top.  They  are  the  designs  of  the  tables 
used  at  Teachers  College  in  the  new  School  of  Household  Arts. 
In  Fig.  19  the  cupboards  are  placed  above  at  a  convenient  height 
in  order  that  they  can  be  easily  reached.  The  bottom  of  the 
cupboard  is  high  enough  above  the  top  of  the  table  to  make  all 
of  the  top  of  the  table  available.  In  Fig.  19  the  stove  is  entirely 
separate  from  the  table. 

Fig.  20  shows  another  arrangement  with  most  of  the  cupboard 
and  drawer  space  below,  with  one  shelf  only  above  where  books 
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and  other  articles  may  be  placed.  The  stove  is  to  be  attached  to 
the  side  of  the  table,  with  a  slate  back,  thus  having  the  stove  top 
level  with  the  table  top. 

These  designs  may  be  used  in  any  of  the  floor  plans  indicated, 
yet  certain  combinations  are  better  than  others.  The  design  with 
shelf  only  would  not  be  good  form  for  a  group  table  arrange- 
ment.    The  drop  front,  or  single  drawer  can  be  used  with  any 
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Fig.  18.     Details  of  the  same  table  as  in  Fig.   17 

of  the  floor  plans.  Fig.  17,  if  used  in  one  of  the  continuous 
plans,  gives  space  for  stools  underneath.  Other  designs  for  both 
the  continuous  and  the  group  table  may  be  found  in  the  different 
illustrations  in  this  patriphlet. 

8.  Other  Table  Attachments.  Where  the  group  table  or 
single  table  is  used,  a  small  swinging  towel  rack  of  wood  or 
nickel  may  be  attached  to  the  side.  Hooks  for  dish  pans  may 
be  screwed  into  the  side  of  the  table,  or  in  case  of  the  continuous 
table,  placed  on  the  inside.     Space  for  a  moulding  board  may  be 
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allowe  1  under  the  table  top  and  above  the  drawer;  care  should 
be  taken,  however,  to  see  always  that  the  moulding  board  is  dry 
before  it  is  slipped  into  place.  A  less  expensive  arrangement  is 
to  buy  a  small  moulding  board  and  hang  it  on  the  end  of  a  single 
or  group  table,  or  underneath  a  continuous  table  at  right  angles 
to  the  length  of  the  table  between  the  drawers. 

9.  Materials.  The  table  top  and  other  parts  of  the  table  must 
be  considered  separately,  since  a  cheaper  material  can  be  used 
below,  while  the  top  must  be  of  good  quality.  The  table  top 
should  be  easy  to  clean,  non-absorbent,  fire-proof,  if  possible, 
durable  and  not  resonant.     It  is  impossible  to  find  any  one  ma- 
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Fig.  19.     Drawers  and  cupboards  below  and  above  the  table-top 

terial  that  combines  all  these  qualities.  Wood  is  cheaper  than 
any  form  of  the  fire-proof  materials,  and  must  be  used  for  this 
reason  in  many  places.  The  wood  should  always  be  protected 
by  some  kind  of  mat,  say  zinc,  metal  lined.  Hard  woods  are  desir- 
able and  of  these  maple  is  the  best.  It  has  a  hard,  close  grain,  a 
good  color,  and  better  wearing  qualities  than  oak.  Of  the  fire- 
proof tops  in  use,  slate  is  one  of  the  cheaper,  but  it  is  unattrac- 
tive in  color  and  absorbs  grease.  Marble  comes  next  in  the  scale 
of  cost,  but  it  stains  and  cracks.  Glass  and  vitrified  tiling  are 
about  the  same  in  price,  but  so  far  as  it  has  been  tried  glass  has 
not  proved  satisfactory.  A  number  of  kinds  have  been  in  use 
and  if  information  is  correct,  in  every  case  the  glass  has  finally 
cracked  with  heat.  Where  the  stove  is  not  placed  on  the  table 
top,  the  new  opaque  glass  is  an  ideal  material ;  the  surface  is 
entirely  non-absorbent,  it  is  smooth,  easily  cleansed,  and  does 
not  crack  when  an  ordinary  weight  is  dropped  upon  it.     Vitrified 
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tiling  is  non-absorbent,  has  a  good  color,  cleanses  easily,  and  has 
no  surface  glazing  to  crackle  with  the  heat.  If  well  laid  there 
is  no  warping  of  the  top.  The  one  objection  is  that  the  cement 
wears  out  by  degrees  and  dirt  collects.  The  vitrified  tiling  comes 
in  either  the  hexagonal  or  square  form  and  gives  most  satisfac- 
tory and  desirable  tops.  An  attempt  has  been  made  to  have  this 
tiling  moulded  in  large  sections,  but  in  the  baking  these  sections 
warp. 

There  are  a  number  of  compositions  on  the  market  that  are 
sometimes  recommended  for  table  tops.     One  of  these  is  known 
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Fig.  20.     One  shelf  above,  drawers  and  cupboards  below  top  of  table 


as  Alberine.  One  or  two  teachers  have  reported  this  top  as  not 
satisfactory  in  regard  to  durability.  With  most  of  these  com- 
positions, there  is  cracking,  and  they  are  absorptive.  Another 
material  is  known  as  white  enameled  lava.  This  is  in  use  at  the 
Carnegie  Food  Laboratory,  Boston,  Mass.  This  material  is  said 
to  bear  heat  well,  and  to  be  non-absorptive.  It  is,  however, 
very  costly. 

Cost  of  Table  Tops 

Maple,   without   labor    per  sq.  ft.  $0,075 

Vitrified  tiling,  with  labor  "      "  "  40-.60 

Opaque  glass,  Novus  24  x  24  in 6.75 
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Cost  of  Tables 

(Prices  Quoted  New  York  City,  Dec.  1909) 

Fig.  16,  single  drawer,  maple  top,  ash  below,  20  pupils $100.00 

Fig.  17,  vitrified  tile  top  held  with  nickel  plated  bars,  quartered  oak 

below,  20  pupils   725.00 

Fig.  17,  vitrified  tile  top  held  with  nickel  plated  bars,  ash  below, 

$50  less  than  above. 

Fig.  17,  maple  top,  ash  below  500.00 

Fig.  19,  drawers  and  cupboards,  oak,  top  of  Carrara  glass,  nickel 

plated  supports,  each  pupil 78.00 

Fig.  20,  same  material  as  the  one  above,  each  table 43-00 

II.  Seats 

It  is  necessary  to  provide  seats  of  some  kind,  even  if  little 
time  is  given  in  the  cooking  laboratory  to  recitation.  If  the 
cooking  room  is  large,  the  best  arrangement  is  to  place  two  or 
three  rows  of  seats  or  chairs  at  the  end  of  the  room  near  the 
blackboard.  This  enables  the  teacher  to  gather  her  class  for  a 
short  time  for  discussion  or  note  taking.  It  is  seldom,  however, 
that  space  permits  this  arrangement.  If  not,  stools  should  be 
provided  or  some  kind  of  seat  attached  to  the  working  table. 

1.  Stools.  This  is  the  most  inexpensive  form  of  seat,  if  a 
plain  wood  top  stool  is  furnished.  A  stool  should  be  selected 
with  legs  that  spread  as  little  as  possible ;  the  height  depends 
upon  the  height  of  the  table.  Children  should  be  given  a  lower 
stool  than  adults.  It  is  convenient  to  have  a  stool  low  enough 
to  push  underneath  the  table.  This  is  possible  if  the  table  has  a 
shelf  or  one  drawer  underneath.  Stools  are  always  more  or  less 
in  the  way  of  the  pupils  when  they  are  at  work,  therefore  they 
should  be  either  pushed  back  against  the  wall,  or  under  the 
table.  The  legs  should  be  tipped  with  rubber  in  order  to  avoid 
noise  when  they  are  moved.  A  more  comfortable  stool  has  a 
cane  seat.  Stools  may  be  purchased  at  almost  any  furniture 
dealer's,  and  reduced  rates  are  given  by  the  dozen.  A  back  is 
sometimes  attached,  but  the  stools  are  used  so  little  that  the  back 
is  not  really  necessary  and  adds  to  the  expense. 

2.  Attached  Seats.    There  are  two  kinds: 

a.  A  seat  that  pulls  out  from  underneath  the  drawer  of  a 
table.     This  is  the  cheapest  of  the  attached  seats.     It  should  be 
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planned  when  the  design  is  made,  and  built  in  by  the  carpenter. 
This  can  be  used  either  with  the  continuous  or  group  table  where 
the  space  below  the  drawer  is  not  filled  up  with  a  cupboard.  It 
can  easily  be  pushed  back  when  not  wanted  and  is  therefore  con- 
venient; care  should  be  taken  to  have  it  made  sufficiently  strong. 
Its  great  disadvantage  is  its  discomfort,  owing  to  the  cramped 
position  that  it  necessitates.  It  can  be  used  only  for  a  short 
space  of  time. 

b.  A  wooden  seat  with  an  iron  bracket  may  be  attached  to 
the  side  of  a  table  arranged  according  to  the  group  plan ;  and 
with  some  designs,  on  a  continuous  table.  (See  Fig.  23.)  The 
bracket  can  be  hinged  to  swing  sideways  and  the  seat  can  be 
made  to  turn  down.  There  are  a  variety  of  these  seats  on  the 
market  which  may  be  obtained  from  some  of  the  large  stool  or 
store  furniture  companies.  These  cost  less  when  purchased  by 
the  dozen. 

Prices  are:  plain  wooden  stool,  17  inches  height  x  13  inches 
diameter,  50  cents;  cane  seat  stool,  21^2  inches  height  x  13^ 
inches  diameter,  $1.50;  wooden  seat  with  iron  bracket  (Fig.  23), 
about  $2.00. 

III.  Stoves 

The  kind  of  stove  selected  depends  upon  the  fuel  or  fuels  that 
are  used  in  the  neighborhood  of  the  school.  The  grade  and 
pattern  depend  upon  the  resources  of  the  school  and  the  social 
condition  of  the  pupils.  In  the  public  schools  of  our  large  cities 
it  is  well  to  have  both  coal  and  gas,  since  both  of  these  fuels  are 
in  common  use.  In  cities  where  the  gas  rate  is  reasonable  and 
the  nickel  in  the  slot  system  is  used,  the  use  of  gas  is  increasing. 
In  smaller  towns  coal  is  apt  to  be  the  ordinary  fuel,  except  in 
natural  gas  regions.  In  some  rural  districts  wood  is  still  the 
common  fuel.  The  use  of  kerosene,  however,  is  very  common 
in  small  towns  and  in  rural  districts,  and  in  such  cases  there 
should  be  a  good  kerosene  stove.  There  is  no  reason  why  the 
use  of  the  small  kerosene  stove  and  some  form  of  the  fireless 
cooker  should  not  be  taught  in  the  city  schools,  since  they  make 
for  economy  and  for  comfort  in  the  summer  to  the  city  dweller. 
A  useful  lesson  to  a  public  school  would  be  the  making  of  the 
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fireless  cooker,  which  can  be  done  at  so  little  expense  and  which 
is   really  so  valuable. 

A  good  fireless  cooker  for  school  use  is  made  in  a  large 
wooden  pail,  with  two  cushions,  one  for  the  top  and  one  for 
the  bottom,  and  one  long  one  which  will  fit  the  inner  circum- 
ference of  the  pail.  In  this  space  a  granite  kettle  to  fit  should 
be  placed.  The  cushions  should  be  covered  with  denim  and 
filled  with  either  excelsior  or  hay,  or  sawdust.  A  fireless  cooker 
may  be  even  cheaper  than  this  one ;  but  if  an  inferior  pail  is 
used  it  is  apt  to  leak  and  if  the  outer  box  is  not  well  made  it 
is,  of  course,  not  air  tight.  An  old  wash  boiler,  or  a  wooden 
packing  box  may  be  used  in  place  of  the  wooden  pail,  if  in 
good  condition,  or  an  old  trunk. 

In  laboratories  for  research  work,  and  those  where  teachers 
are  trained,  as  many  types  of  stoves  should  be  furnished  as 
possible — coal,  gas,  kerosene,  electric  attachments,  denatured 
alcohol  stoves,  the  Atkinson  cooker,  and  the  fireless  cookers. 

Two  sizes  of  stoves  need  to  be  supplied :  the  large  stove, 
usually  placed  at  the  side  of  the  room,  and  the  individual  stove 
placed  upon  the  work  table,  one  for  each  pupil.1  For  a  class 
of  twenty  children  doing  individual  work,  two  stoves  of  ordinary 
size  should  be  provided  in  order  to  afford  space  for  baking, 
or,  one  gas  stove  and  one  coal  stove.  Sometimes  portable  ovens 
are  used,  placed  upon  the  individual  stoves,  but  these  are  not 
altogether  satisfactory. 

A  gas  stove  of  some  well-known  make  should  be  selected, 
care  being  taken  to  see  that  the  burners  have  drilled  holes, 
and  the  burners  and  tops  so  arranged  that  they  can  be  easily 
cleansed.  The  oven  should  be  double,  the  oven  burner  giving 
a  good  blue  flame.  A  gas  stove  that  has  the  oven  above  is 
easier  for  an  adult  to  use  than  the  ordinary  form  with  the  oven 
below ;  the  stoves  with  the  oven  below  the  top  are,  however, 
less  expensive. 

The  coal  stove  need  not  be  large  nor  expensive  for  school 
use ;    indeed,  it  is  better  to  have  a  small  portable  range  easily 

1  In  the  German  Housekeeping  Schools  the  stoves  stand  in  the  center 
of  the  room,  or  free  from  the  wall. 
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managed  by  the  pupils  than  a  large  and  expensive  one.  A  range 
with  six  holes,  a  good  oven  and  damper  arrangements,  and 
removable  tops  can  be  bought  at  a  reasonable  price.  Large 
ranges  costing  from  $70  upward  are  not  serviceable  except  in 
diet  kitchens  or  lunch  rooms  where  a  large  amount  of  food 
is  to  be  cooked.  A  stove  plain  in  construction  and  finish  should 
be  selected,  if  possible,  rather  than  those  designs  with  absurdly 
elaborate  decoration. 

Price  List  of  Stoves  and  Hoods 

Gas  stove,  4  burners,  with  broiler  and  oven $18.50 

Gas  stove,  same  dimensions  as  above,  oven  above  25.20 

Small  portable  coal  range,  6  holes,  good  oven  and  drafts,  re- 
movable tops    14.00-15.00 

Coal  range,  8  holes,  2  ovens,  shelf  for  dishes,  water  back,  re- 
volving and  sifting  grate,  top  of  oven  plastered  to  be  non- 
conducting,   about    30.00 

Large  coal  range  of  steel,  or  the  French   range 70.00 

Hood,  about    10.00 

Electric  oven,  dimensions  17  x  13  x  12  in.   (inside) 30.00-40.00 

Blue  flame  kerosene  stove,  2  burners,  portable  oven   10.00-15.00 

Aladdin  cooker  on  stand,  lamp  underneath   30.00 

(Asbestos  Paper  Co.,  71  Kilby  St.,  Boston,  Mass.) 

The  commercial  fireless  cookers   3.50-30.00 

Home-made  fireless  cookers   1.00-  2.00 

Individual  Stoves.  The  purpose  of  these  small  stoves  is 
to  allow  for  individual  work.  The  argument  that  they  are  not 
practical  because  different  from  the  stoves  used  at  home,  is 
answered  by  the  fact  that  the  use  of  the  small  stove,  either  gas 
or  kerosene,  is  common  in  both  city  and  country  homes.  In 
city  schools  the  small  stoves  are  always  gas  stoves,  but  kerosene 
may  be  used  when  gas  is  not  available.  The  blue  flame  kerosene 
stove  is  better  than  the  yellow  flame,  although  it  is  more  ex- 
pensive. 

Electric  plates  are,  as  yet,  too  costly  for  general  use.  For 
instance,  one,  7  inches  in  diameter,  cost  $8.25  (net)  in  1907. 

As  yet  denatured  alcohol  stoves  are  expensive.  In  the  course 
of  a  few  years  we  shall  probably  have  stoves  of  a  type  which  will 
be  most  useful  for  individual  school  work. 
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a.  The  Single  Gas  Stove. 

The  most  economical  plan  is  to  buy  one  of  the  small  gas 
stoves  on  the  market.  Many  good  stoves  can  now  be  found 
at  house  furnishing  shops,  or  they  can  be  bought  directly  from 
the  manufacturer.  A  gas  stove  for  this  purpose  should  stand 
high  enough  from  the  table  to  allow  the  table  to  be  cleansed 
easily;  the  top  should  be  large  enough  to  hold  a  good  sized 
utensil  well,  and  as  flat  as  possible  in  order  that  the  utensil 
may  not  tilt.  The  legs  of  the  stove  should  not  spread  too  much. 
The  burner  should  be  of  a  form  to  be  easily  cleansed.  Several 
makes  have  a  removable  burner  that  can  be  easily  washed.  A 
nickel  plated  stove  is  easily  kept  clean  although  it  discolors 
from   continuous  use. 


Fig.  21  Fig.  22 

Fig.  21.     Table  with  stove  at  side.     Manual  Training  High  School,  Toledo, 

Ohio 
Fig.  22.     Table  with  stove  in  the  center.     Manual  Training  High  School, 

Toledo,  Ohio 

These  stoves  may  be  attached  by  rubber  tubing  to  a  gas  pipe 
that  runs  along  the  back  of  a  continuous  table,  or  may  be  con- 
nected by  gas  piping.  In  group  tables  gas  piping  may  be  run 
through  the  table  and  the  small  stove  attached  to  that.  The 
rubber  tubing  should  be  of  the  kind  used  in  a  chemical  laboratory. 
The  advantage  of  the  rubber  tubing  is  that  the  stove  may  be 
easily  moved  when  the  table  is  to  be  scrubbed,  and  it  also 
allows  the  stove  to  be  pulled  forward,  if  necessary,  toward  the 
front  of  the  table.  It  has  to  be  renewed  from  time  to  time, 
and  should  be  carefully  wired  on  to  the  stove  to  prevent  slipping 
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off.  Gas  pipe  makes  the  stove  steadier,  but  of  course  the  stove 
cannot  be  moved.  A  hinged  joint  was  tried  in  one  school,  which 
allowed  the  stove  to  be  turned  upward  while  the  table  was  being 
cleaned;  the  plan  was  not  thought  to  be  successful  because 
leakage  frequently  occurred  at  the  joints. 

A  number  of  special  patterns  have  been  devised,  made  to 
order,  and  used  with  success. 

Hot  Plate  No.  1,  used  at  Teachers  College,  Columbia  Uni- 
versity. (Figs.  24  and  37.)  This  plate  has  a  cast  iron  top  with 
two  holes,  and  a  cover  on  each.  The  supports  have  holes  at 
the  base  which  slip  over  nickel  plated  pins  fastened  on  the  back 
of  the  table.  A  Bunsen  burner  with  a  rose  top  is  used  for  each 
hole.      Care   should  be  taken   in   selecting  a  Bunsen   burner  to 


Fig.  23  Fig.  24 

Fig.  23.  Section  of  continuous  table,  with  place  for  swinging  seat 
Fig.  24.  Hot  plate,  No.  1,  used  at  Teachers  College 
see  that  the  diameter  of  the  top  is  not  too  wide,  for  the  flames 
should  not  extend  beyond  the  edge  of  the  hole  in  the  hot 
plate.  The  Bunsen  burners  may  be  attached  by  rubber  tubing, 
or  by  iron  piping  so  joined  that  the  stop  cock  is  at  the  side  of 
the  hot  plate.  The  advantage  of  this  plate  is  that  it  allows  room 
for  two  utensils  with  the  full  gas  flame  underneath,  and  also  with 
covers  and  the  gas  turned  low  will  allow  cooking  at  a  low 
temperature.  The  heat  is  evenly  distributed  throughout  the 
plate  and  thus  the  plate  is  more  like  the  top  of  an  ordinary  stove. 
If  held  by  pins  and  not  screwed  to  the  table,  it  is  easily  taken 
off  to  be  cleaned  and  also  for  the  cleansing  of  the  table.  Its 
one  disadvantage  is  that  it  radiates  a  great  amount  of  heat.     It 
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is  made  to  order  by  Duparquet,  Huot  &  Monetise,  Wooster 
Street,  New  York  City. 

A  better  plan  for  this  hot  plate  would  probably  be  an  attach- 
ment by  a  bracket  of  the  right-angled  variety  fastened  to  the  back 
of  the  table.  This  would  leave  the  table  space  entirely  free. 
This  latter  plan  would  be  possible  only  on  a  continuous  or  single 
table. 

Hot  Plate  No.  2.  (Fig.  25.)  This  is  a  modification  of  No.  1. 
It  was  designed  for  the  Hartford  High  School  by  Mr.  Charles 
Howe.    The  gas  piping  comes  up  through  the  table  and  forms  a 
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Fig.  25.     Hot  plate,  No.  2,  used  at  Hartford  High  School 

support  for  the  plate  itself,  as  well  as  for  the  Bunsen  burners. 
This  leaves  the  tables  free  and  it  is  considered  by  those  who  have 
used  it  to  be  a  most  convenient  form  of  the  hot  plate. 

Hot  Plate  No.  3.  (Fig.  55.)  This  is  in  use  at  the  Technical 
High  School,  Cleveland,  Ohio.     This  has  no  covers. 

One  objection  to  the  individual  stove  placed  on  the  table 
top  is  that  the  height  is  inconvenient  when  a  utensil  is  placed 
on  the  stove.  This  difficulty  may  be  obviated  in  a  table  of  the 
group  type  by  sinking  the  stove  in  an  open  space  at  the  center 
of  the  table,  thus  having  the  stove  top  level  with  the  table  top. 
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(Fig.  22.)  Another  arrangement  which  has  the  same  result 
is  to  attach  the  stove  to  the  side  of  the  table.  This  has  been  done 
in   one   cooking   room   at  the   Manual   Training  High   School, 
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Fig.  26.     Continuous    stand,    Bunsen   burners,    Simmons    College,    Boston, 

Mass. 


I 


-i^- 


# 


^H&- 


^r 


^ 


m 


-IV- 


-i    1 


TQPVIEW 


DEJfUL  Z/RON  GRILL 


4- 


{  KT^-l 

:.¥w^"I  IS X- 


Fig.  27.     Continuous  rack,  Bunsen  burners,  Mechanics  Institute,  Rochester, 
N.  Y. 

Toledo,  Ohio.  (Fig.  21.)  This  device  has  been  adopted  in  one 
of  the  laboratories  of  the  School  of  Household  Arts,  Teachers 
College,  Columbia  University.  A  stove  with  an  oven  under- 
neath will  be  attached  to  the  table.  (Fig.  20.)  The  table  is 
protected  from  the  heat  of  the  stove  by  slate. 
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b.  Continuous  Rack,  Bunsen  Burners. 

This  style  of  stove  is  considered  convenient  by  some  teachers. 
The  stand  itself  is  a  permanent  fixture  in  connection  with  the 
table,  is  therefore  steady  and  leaves  clear  table  space  when  the 
gas  pipe  runs  on  the  back  of  the  table  or  comes  up  through 
the  table.  Bunsen  burners  are  used  underneath  the  stove  and  are 
attached  as  already  indicated.  Most  of  the  designs  are  easily 
cleansed.  This  arrangement  is  not  inexpensive  since  the  work 
must  be  done  to  order  and  special  work  is  costly  nowadays.  In 
any  case,  with  this  type  of  stove  it  would  be  necessary  to  submit 
the  design  to  a  local  plumber  for  an  estimate. 

Rack  No.  1.  In  this  design  the  supports  are  of  iron  piping, 
the  top  being  made  of  heavy  wire  gauze ;  strong  supports  are 
fastened  to  the  table.  Piping  is  used  for  the  lengthwise  and 
crosswise  supports  of  the  wire. 

Rack  No.  2.  In  this  design  the  supports,  top,  and  movable 
cross-bars  are  of  nickeled  steel.  See  Fig.  26  for  dimensions  and 
details.  This  form  is  now  used  at  Simmons  College,  Boston, 
Massachusetts. 

Rack  No.  3.  This  form  is  in  use  at  the  Mechanics  Institute, 
Rochester,  N.  Y.  Here  the  bars  are  not  movable  and  so  the 
stand  is  less  expensive.  The  price  is  included  in  the  estimate 
of  the  cost  of  the  whole  table  on  page  64.     (Figs.  27  and  58.) 

Price  List 

Each  20 

Stove       Pupils 

Hot  plate,  No.  1,  (with  plain  iron  top) $375        $75<x> 

Hot  plate,  No.  2  2.50  50.00 

Hot  plate,  No.  3 1.50  30.00 

Rack,  No.  1,  24-inch  table  space,  including  burners 60.00 

(Estimate  given  by  New  York  plumber) 

Rack,  No.  2  (per  running  ft.)    3.50 

Gas  piping  attachment,  45  ft.,  including  connections  for  40 

Bunsen  burners,  and  labor  36.18 

Rubber  tubing,  20  in.,  each  burner,  per  yd 33 

Bunsen  burners,  rose  tops 50 

Portable  ovens  for  use  on  small  stoves   2.00 

Zinc  mats,  asbestos  lined,  12  x  12  in 40 
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IV.     Sinks 

Both  large  and  small  sinks  may  be  used  in  the  cooking  room, 
the  large  size  at  the  side  of  the  room  as  in  the  home  kitchen, 
the  smaller  sinks  connected  with  the  tables  or  standing  near 
them.  The  use  of  a  number  of  small  sinks  adds  materially  to 
the  cost  of  the  equipment,  both  in  the  cost  of  the  sinks  them- 
selves and  in  the  additional  plumbing  necessary.  In  an  inex- 
pensive equipment  only  one  sink  is  possible,  or  two  at  most. 
The  small  sinks  add  greatly  to  the  convenience  of  the  kitchen, 
for  the  hot  and  cold  water  are  thus  near  the  work  table.  Where 
parallel  tables  are  used,  small  sinks  may  be  placed  at  the  ends 
of  each  section ;  in  the  rectangular  table;  at  the  corners ;  with 
the  single  group  tables,  at  the  side  or  between  the  tables.  (Figs. 
19  and  20,  and  55  and  56.)  The  chief  objection  to  this  plan 
is  the  additional  plumbing  that  has  to  be  cared  for,  as  untrained 
workers  may  be  careless  in  allowing  scraps  of  materials  to  pass 
into  the  trap.  This  arrangement  does  not  work  well  unless 
attention  is  paid  to  training  the  pupils  in  the  care  of  the  sinks. 

The  best  material  on  the  whole  is  porcelain.  An  iron  sink 
enameled  is  fairly  desirable,  though  liable  to  crack.  It  is  better 
to  use  a  sink  of  the  commercial  type  either  zinc  or  slate,  rather 
than  to  have  a  sink  fitted  into  the  work  table.  This  latter 
arrangement  does  not  allow  for  open  plumbing,  while  the  former 
does. 

Nickel  plate  is  a  good  material  for  all  the  sink  attachments. 
High  faucets  should  be  avoided,  if  possible,  since  the  force  of 
the  water  causes  spattering.  A  faucet  permitting  a  continuous 
supply  of  water  should  be  selected  since  this  allows  for  thorough 
flushing  of  the  traps  and  also  will  furnish  power  for  running  a 
knife  cleaner  or  some  other  mechanical  device.  The  danger 
from  flooding  can  be  avoided  by  an  overflow  opening. 

The  trap  should  be  of  the  S  variety,  easily  opened  for 
cleansing.     The  strainer  over  the  trap  should  be  fine. 

A  drain  board  is  often  provided  for  a  large  sink  at  the  side 
of  the  room.  If  this  is  of  wood,  however,  it  is  extremely  hard 
to  keep  clean.  A  porcelain  drain  board  is  expensive  and  needs 
always  to  have  a  cloth  placed  upon  it  when  dishes  are  drained 
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on  it.  A  small  kitchen  table  beside  the  sink,  covered  either  with 
zinc  or  table  oilcloth,  is  much  less  expensive  and  on  the  whole 
more  cleanly,  if  not  quite  so  convenient. 

The  prices  range  according  to  style  and  size,  from  $25  to  $80. 
Second-hand  porcelain  sinks  may  be  purchased  for  from  three 
to  six  dollars.  This  price  is  quoted  in  New  York  City,  March, 
1909. 

V.     Shelves  and  Cupboards 

A  good  supply  of  shelf,  cupboard  room,  and  drawers  adds 
much  to  the  convenience  of  the  laboratory.  It  is  almost  im- 
possible to  say  just  how  much  these  articles  should  cost.  The 
amount  of  space  devoted  to  these  fittings  must  vary  greatly  with 
the  amount  of  wall  space  available.  Then,  the  lumber  and  car- 
penter work  vary  greatly  in  different  partsf  of  the  country.  The 
following  suggestions,  however,  may  prove  useful. 

Shelves  may  be  made  of  packing  boxes  to  accompany  the 
cooking  tables  made  of  the  same  kind.  (Fig.  46.)  A  ready-made 
kitchen  cupboard  is  furnished  at  house  furnishing  stores,  that  is 
not  expensive  and  that  might  be  used  where  no  great  amount 
of  space  is  necessary.  These  ready-made  cupboards  have  the 
advantage  of  doors  which  keep  out  dust.  (Fig.  36.)  Then, 
again,  a  carpenter  can  construct  open  shelves  of  some  cheap  wood 
which  can  be  stained  or  painted  and  a  curtain  of  washable 
material  hung  in  front. 

The  next  step  in  advance  is  to  construct  closed  cupboards 
with  glass  doors  the  whole  length,  or  else  with  glass  doors  above, 
cupboards  and  drawers  below.  The  woodwork  may  be  either 
a  painted  wood  or  a  better  grade  wood  with  the  natural  finish. 
Shelves  should  be  provided  of  varying  widths ;  wide  shelves 
or  cupboards  deep  enough  to  hold  large  utensils,  say,  six-quart 
kettle  or  a  steam  cooker.  Too  deep  a  cupboard  or  too  wide  a 
shelf,  however,  wastes  space.  A  set  of  narrow  shelves  wide 
enough  for  a  small  jar  economizes  space  and  time.  If  several 
rows  of  jars  are  set  upon  a  deep  shelf  it  is  not  easy  to  t;nd  those 
that  stand  behind  and  it  is  difficult  to  keep  the  jars  in  order. 
There  should  be  graded  spaces  between  the  shelves.  This  can 
be  arranged  for  by  having  the  shelves  movable  unless  it  is  de- 
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terrrtined  beforehand  just  what  articles  are  to  stand  upon  the 

shelves-  Prices 

Packing  box  shelf,  13  x  27  x  41^  in.  stained,  with  curtain  rod  and 

washable  curtain  (see  Fig.  46)    $0.50 

Open  shelves,  washable  curtain  (carpenter  estimate,  New  York  City, 

Jan.  1909),  (per  running  ft.)    15 

Cupboard,  40  x  15  x  72  in.  furnished  by  a  department  store    (see 

Fig.    36)     9-75 

Cabinet,  in  pine,  stained,  17^  in.  long  x  16  in.  deep  x  8  ft.  8  in.  high 
(Estimate  for  town  in  Ontario,  furnished  by  MacDonald  Institute)   70.00 

VI.    Other  Fittings  for  the  Cooking  Room 

It  is  well,  if  possible,  to  have  a  blackboard  on  the  wall;  if 
a  movable  blackboard,  either  hanging  or  standing  on  the  floor. 

Where  hot  water  is  not  supplied  and  where  there  is  gas  in 
the  building,  it  is  necessary  to  have  a  gas  water  heater  in  the 
room.  Many  designs  are  furnished  by  gas  supply  companies 
and  a  good  one  can  be  bought  for  about  $10.  If  there  is  no  gas 
and  no  hot  water,  a  water  back  should  be  connected  with  the 
coal  stove.  If  these  arrangements  are  all  impossible,  a  large 
pail  should  be  provided  where  a  sufficient  amount  of  water  can 
be  heated  on  the  stove. 

Supply  Tables.  It  is  necessary  to  have  somewhere  in  the 
room  a  table  for  supplies,  which  may  also  be  used  by  the  teacher. 

If  space  allows,  it  is  well  to  have  two  tables,  one  devoted 
entirely  to  the  teacher's  use.  An  ordinary  kitchen  table  will  of 
course  serve  for  the  former,  which  can  be  left  unfinished,  or 
covered  with  a  kitchen  oilcloth.  A  convenient  table  for  the 
teacher,  especially  if  she  demonstrates,  is  one  of  the  ready-made 
tables  with  drawers  underneath  for  utensils  and  some  provisions. 
One  of  this  type  can  be  obtained  for  from  $5  to  $6.  Where 
the  rooms  are  large  and  not  near  the  source  of  supplies,  it  is 
well  to  have  the  supply  table  on  rollers.  This  can  have  a  shelf 
underneath. 

Rolling  table,  soft  wood,  1  shelf  underneath,  top  and  shelf 
zinc  covered,  36  inches  long  by  27  inches  wide  by  32  inches 
high,  cost  in  New  York  in  1906,  $8.00.  A  rolling  table,  oak,  1 
shelf  underneath,  37*4  inches  long  by  17^4  inches  wide  by  31 
inches  high,  cost  in  New  York  in  1902,  $36.00. 
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Refrigerators.  These  range  in  style  and  price  from  the  small 
and  inexpensive  icebox  to  the  expensive  patterns  with  many 
compartments  and  very  fine  finish.  The  size  of  the  refrigerator 
depends,  of  course,  upon  the  amount  of  work  done  in  the  kitchen. 
The  large  refrigerator,  of  course,  makes  it  possible  to  keep  sup- 
plies over  from  day  to  day  and  class  to  class,  when  these  are 
meeting  frequently.  The  prices  range  from  $5  to  $75  upward. 
A  refrigerator  of  the  latter  size  gives  space  for  materials  for  400 
students  a  week. 

Plate  Warmers.  Where  steam  heat  is  available  a  plate  warmer 
may  be  installed  which  will  also  serve  as  a  bread  raiser.  Plate 
warmers  are  furnished  by  radiator  companies  for  use  in  dining 
rooms,  or  a  plate  warmer  can  be  constructed  of  sheet  iron  by  a 
local  plumber. 

VII.     Utensils 

Great  care  needs  to  be  exercised  in  the  selection  of  utensils 
for  school  use,  since  the  success  of  the  work  depends  so  much 
upon  having  the  right  tools  at  hand.  It  is  not  economy  to  buy 
poor  utensils.  It  is  better  to  have  one  knife  with  a  good  edge 
than  two  cheaper  ones  bought  from  the  ten-cent  store.  It  is 
also  better,  where  funds  are  low,  to  have  one  good  knife  rather 
than  an  inferior  knife  and  an  apple  corer.  Few  people  recognize 
the  fact  that  a  good  knife  is  an  indispensable  kitchen  tool. 

In  general,  utensils  should  be  selected  that  are  easily  kept 
clean,  without  seams,  angles  and  cracks  where  the  food  easily 
collects.  Many  utensils  and  dishes  that  are  attractive  to  the 
eye  are  found  lacking  in  these  requirements.  It  is  well  to  dis- 
cover whether  a  pitcher  will  pour,  before  it  is  purchased.  A 
coffee-pot  with  a  lip  rather  than  a  spout  is  not  only  labor  saving, 
but  furnishes  better  coffee,  since  the  long  spout  is  often  im- 
perfectly cleaned. 

Materials.  On  the  whole,  some  kind  of  enamel  ware  is  the 
best  for  most  utensils ;  the  attractive  white  enamel  does  not  wear 
so  well  as  some  of  the  darker  colors.  Poor  tin  is  not  economical 
as  it  does  not  wear  well.  The  enamel  ware  is  good  for  measuring 
cups,  plates,  pitchers,  saucepans,  and  those  utensils  where  the 
heat  is  not  too  intense.     Frying  pans  should  be  of  iron  or  steel. 
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Earthenware  should  be  used  when  possible  for  bowls  and 
jars,  and  the  heavier  kind  for  certain  cooking  processes,  as  in 
the  baking  of  popovers,  puddings,  and  the  slow  cooking  of  meat 
and  other  food  in  the  oven. 

Sizes.  For  individual  work  the  utensils  should  not  be  too 
large ;  a  pint  bowl,  pint  saucepan,  and  a  double  boiler  holding  a 
quart  are  large  enough.  Some  large  utensils,  both  kettles  and 
pans,  are,  of  course,  to  be  provided  for  group  work.  It  must  be 
remembered  that  no  two  teachers  will  select  identical  sets  of 
utensils.  The  following  list  is  intended  to  give  what  might  be 
called  a  fair  average ;  this  could  be  used  in  high  school  work 
as  well  as  in  elementary  school  work.  Such  a  list  would  form 
part  of  an  equipment  costing,  say,  from  $400  to  $500  or  more. 
It  would  need  to  be  cut  down  for  an  equipment  costing  from 
$200  to  $300.  In  cutting  down  this  list  fewer  articles  could  be 
furnished  to  each  pupil  and  a  number  of  utensils  could  be  omitted, 
as,  for  instance,  the  set  of  larding  needles.  The  ice-cream 
freezer  can  be  omitted  and  the  home-made  variety  substituted, — 
a  large  tub  and  tin  pail  or  wooden  pail. 


Suggested  List 

of  Utensils 

One  for  Each  Pupil 

(*Two  Each) 

Size 

Material 

Price 

Bowl* 

1  qt. 

Earthen 

$0.16 

Bread  board 

Small 

Wooden 

•45 

Dover  beater 

.10 

Egg  beater 

Medium 

Wire 

•05 

Frying  pan 

Small 

Iron 

•15 

Kitchen  fork 

Steel,  wooden  handle, 

•15 

Kitchen  knife 

Steel,  wooden  handle, 

•15 

Mat 

8  in.  sq. 

Asbestos 

•05 

Measuring  cup 

Half-pint 

Tin 

•05 

Mixing  spoon 

Medium 

Wooden 

.06 

Pan 

Small 

Granite 

.22 

Pepper   shaker 

Glass 

•15 

Plate 

Granite 

.18 

Pop-over  cup 

Earthen 

•05 

Salt   shaker 

Glass 

•15 

Saucepan  with  cover 

1  pt. 

Granite 

■30 

40 
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Spatula 
Tablespoon 
Teaspoon* 
Vegetable  knife 


Biscuit  cutter 
Bread  pan 
Coffee  pot 
Colander 
Dish  pan 
Double  boiler* 
Grater 

Potato  masher 
Rinsing  pan 
Rolling  pin 
Scrubbing  brush 
Skimmer 
Strainer 
Teapot 
Vegetable  brush 


Medium        Steel 
Plated 
Plated 
Steel,  wooden  handle, 

Cost   per   pupil 
For  20  pupils 

One  for  Two  Pupils 

(*One  for  Each  Preferred) 
Tin 
Medium        Tin 

1   pt.        Granite 
Medium        Tin 
Small        Granite 
1  qt.        Granite 
Small        Tin 

2        Wire,  wooden  handle 
Granite 
Wooden 
Small        Wooden  back 
Small        Tin 
Medium        Tin 

1    pt.        Earthen  (Japanese) 
Small        Wooden  back 

Cost  for  two  pupils 
For  class  of  20 

One  for  Four  Pupils 


.24 

•25 

15 

•15 


$3.21 


$64.20 


15 
25 
25 
38 
75 
50 
08 
10 
50 
15 
OS 
04 
15 
25 
OS 


$3-65 


36.50 


Apple-corer 

Tin                                         .10 

Bowl 

3  qt. 

Earthen                                  .15 

Chopping  bowl 

Wooden                                   .15 

Chopping  knife 

Steel                                       45 

Muffin  pan,  deep 

8  in.  pan 

Block  Tin                             .40 

Nutmeg  grater 

Tin                                         .04 

Pitchers 

1  and  il/2  pts. 

Earthen         .10,  .15,  .25 

1,  2  and  3  qts. 

40,  -55,  (av.)  .29 

Cost  per  4  pupils                 $1.58 

For  class  of  20 

One  for  Ten  Pupils 

Baking  dish 

3  pts. 

Earthen                                  .18 

Cake  pan 

Medium 

Tin                                         .50 

Double  boiler 

2  qts. 

Granite                                 1.00 

7.00 
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Griddle 

Medium 

Steel 

.60 

Griddle  cake  turner 

Iron 

•05 

Kettle 

4  qts. 

Granite 

1.50 

Lemon  squeezer 

Glass 

OS 

Saucepan 

2  qts. 

Granite 
Cost  per  10  pupils 

65 

$4-53 

For  class  of  20 

One  for  Twenty  Pupils 

(*Two  Preferred) 

Bread  knife 

Steel 

$0.49 

Can  opener 

.10 

Cleaver 

Steel 

•75 

Coffee  mill 

•83 

Coffee  pot 

2  qts. 

Granite 

•85 

Corkscrew 

•25 

Flour  sifter 

Tin  (revolving  handle) 

•15 

Fruit  jars,  2  doz. 

Vi  pt. 

Glass    (lightning) 

2.24 

Frying  kettle* 

Large 

Iron 

1.88 

Funnel 

Medium 

Tin 

•15 

Ice-cream  freezer 

3  qts. 

2.00 

Jelly  glasses,  2  doz. 

Glass    (tin    covers) 

76 

Knife  sharpener 

Wheel 

3.00 

Larding  needles,  set 

> 

Steel 

•59 

Measure 

1  pt. 

Tin 

■15 

Measure 

I  qt. 

Tin 

•25 

Meat  knife 

Medium 

Steel 

1. 00 

Pudding  mould* 

3  pts. 

Tin 

•39 

Scales  (spring) 

To  12  lbs. 

1-25 

Steamer* 

Medium 

Tin 

1.50 

Strainer 

1  qt. 

Wire 

•30 

Tea-kettle 

Large 

Granite 

1.30 

Toaster 

Medium 

Wire 

•25 

Tray 

Medium        Japanned 
Articles  for  Holding  Provisions 

•35 

1  Bin 

Large 

Metal,  made  to  order 

$2.00 

6  covered   jars 

4  qt- 

Earthen 

1.20 

6  covered  jars 

6  qt. 

Earthen 

1.80 

1  doz.  Jap.  lid  jars 

1  qt. 

Glass 

2.00 

1  doz.  Jap.  lid  jars 

2  qt. 

Glass 

3.60 

1   doz.  screw-top  or 

glass 

stoppered  jars 

1   pt. 

300 

9.06 


20.78 
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Labels  of  different  sizes  1.00 

1  large  wire  box   (like  cheese 

box)  5.00 

As  much  cupboard  and  closet  room  as  possible 


19.60 


Towels,  etc. 

40  dish   cloths                            54   yd.         Linen  $2.00 

50  dish  towels                               1  yd.         Linen  7.50 

6  roller  towels                             2  yds.         Linen  1.80 


11.30 
Total  cost  of  utensils  for  class  of  20  $169.34 

VIII.  Equipment  for  Housework 

A  list  of  articles  is  appended  which  is  sufficient  for  the  ordi- 
nary school  kitchen.  For  the  class  teaching-  in  housework,  a 
larger  number  of  articles  has  to  be  provided.  It  is  possible, 
however,  in  an  elementary  or  high-school  class  to  have  the 
cleaning  of  the  room  treated  as  group  work,  which  of  course 
reduces  the  number  of  articles  of  any  one  kind. 

Blacking    brush    $0.25 

Broom    35 

Cheese-cloth  dusters   ( 10)    50 

Dust-pan    25 

Floor  brush    35 

Lamp  cloths  (2)   15 

Mop  and  handle   40 

Pail,  indurated  fiber   30 

Scrubbing  brush    30 

Whisk   broom    20 

Window  cloths,  cleaning  cloths,  etc 1.00 

$4.05 
IX.     Apparatus  for  Scientific  Experiment 

It  is  well  in  a  school  kitchen  to  have  a  few  articles  such  as 
are  used  in  a  chemical  or  physical  laboratory,  of  the  simple  and 
inexpensive  kind.  These  are  useful  in  performing  simple  exper- 
iments, and  do  not  occupy  a  large  space  for  storage.  In  the 
University  of  Wisconsin  a  table  for  chemical  experiment  is 
placed  at  the  side  of  the  room.     This  is  certainly  a  convenient 
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arrangement  where  the  work  in  cookery  is  on  a  scientific  basis. 

The  list  appended  is  for  school  kitchens. 

1    doz.  4  oz.  beakers,    glass,    $  1.80 

1   doz.  6  oz.  beakers,    glass,  2.00 

1  doz.  y2  pt.  flasks,   glass,  2.15 

2  doz.  nests  test  tubes  (4,  5  and  6  in.) glass,  1.92 

1  doz.  2  in.  watch  glasses,  .35 

I  microscope    (either  American   or  German   imported   duty  free  by 

schools      27.00 


$  35-22 

X.     Illustrative  Material 

In  domestic  science  work  the  materials  ordinarily  used  may 
be  classed  as  illustrative  material ;  but  in  addition  to  this,  the 
work  is  enriched  by  the  use  of  charts  and  specimens. 

Charts  would  include  those  that  have  to  do  with  the  nutritive 
and  economic  value  of  foods  and  those  that  show  the  different 
cuts  of  meat.  Of  the  former  there  are  very  few  ready-made  on 
the  market.  A  small  colored  Register  of  Foods  may  be  obtained 
from  Whitcomb  and  Barrows,  Huntington  Chambers,  Boston ; 
and  they  also  have  on  sale  charts  used  on  the  Continent  of 
Europe  and  in  England.  Other  meat  charts  may  be  obtained 
from  Pratt  Institute,  Brooklyn,  New  York.  Meat  charts  and 
photographs  of  meat  cuts  are  furnished  by  the  Museum,  Teachers 
College,  Columbia  University.  A  series  of  charts  has  been  pre- 
pared under  the  supervision  of  Dr.  Langworthy,  Office  of  the 
Experiment  Stations,  Department  of  Agriculture.  These  have 
so  far  been  done  in  water  color  only,  and  one  set  has  been  pre- 
pared for  the  Alaska- Yukon  Exhibit.  These  charts  would  very 
probably  be  put  in  the  market  if  there  were  a  sufficient  demand 
on  the  part  of  domestic  science  teachers.  Home-made  charts 
may  be  prepared  from  cuts  in  the  Bulletins  of  the  Department  of 
Agriculture  and  other  pamphlets  by  using  a  device  known  as 
the  pantograph,  for  enlarging  drawings.  These  drawings  can 
be  made  on  cloth  or  paper,  outlined  in  either  oil  or  water  color, 
the  surface  washed  over  if  desired.  If  made  of  cloth  they  are 
easily  rolled  or  folded,  and  can  be  carried  from  school  to  school. 
Pictures  illustrating  the  production  and  manufacture  of  food  ma- 
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terials  may  also  be  neatly  mounted  upon  cloth  and  hung  in  the 
schoolroom  or  carried  from  place  to  place. 

Specimens  of  foods  and  laundry  materials  may  be  placed  in 
jars  or  bottles,  labeled  and  kept  upon  shelves,  thus  forming  a 
small  household  museum.  Specimens  can  often  be  obtained 
from  large  manufacturers,  as,  for  instance,  manufacturers  of 
cocoa  and  of  flour,  who  have  on  hand  sets  of  specimens  for 
schools,  which  may  be  obtained  free  of  charge,  or  at  very  slight 
cost.  An  attractive  exhibit  of  some  one  food  material  is  made 
by  mounting  small  bottles  containing  the  material  on  a  large  and 
heavy  card,  which  may  also  have  pictures  pasted  upon  it.  Speci- 
men cards  of  this  latter  kind  are  in  use  abroad,  and  may  be  ob- 
tained from  French  and  German  dealers,  but  these  are  costly. 
The  home-  or  school-made  variety  is  equally  useful  and  costs 
very  little.  A  card,  with  pictures  of  several  varieties  of  cereal 
and  with  specimen  bottles  of  typical  forms  of  cereals,  is  interest- 
ing to  older  pupils,  as  well  as  to  children. 

XI.     Student's  Uniform 

In  the  school  kitchens  pupils  are  expected  to  wear  aprons 
and  often  caps  and  cuffs.  This  is  one  of  the  difficult  details 
for  a  teacher  to  control.  It  is  almost  impossible  to  have  the 
aprons,  caps,  and  cuffs  uniform  unless  they  are  provided  by  the 
school,  and  it  is  quite  difficult  to  have  fresh  aprons  always  on 
hand.  Effort  should  be  made  at  the  beginning  of  the  year  to 
impress  upon  the  children  the  importance  of  having  their  proper 
outfit  and  on  having  it  properly  cared  for.  Sometimes  these  arti- 
cles can  be  made  in  the  school,  in  the  domestic  art  classes ;  they 
might  even  be  laundered  in  the  school  where  there  is  adequate 
equipment.  Lockers  or  boxes  may  be  provided  where  each  child 
is  to  keep  her  cap,  apron,  and  cuffs,  and  the  teacher  must  in- 
spect the  folding  and  putting  away  and  see  when  laundering  is 
necessary. 

Teachers  differ  in  their  opinion  as  to  the  utility  of  the  cap. 
The  only  cap  that  is  really  of  any  use  is  one  made  like  a  dusting 
cap  which  completely  covers  the  hair.  A  small  cap  is  useless 
and    therefore    an    unnecessary    article.     If    none    is    worn,    the 
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teacher  must  then  see  that  the  hair  is  always  neat  and  tightly  done 
for  the  cooking  classes. 

In  college  classes  a  wash  dress  is  necessary.  Woolen  skirts 
are  uncleanly  in  a  laboratory.  The  extra  amount  of  dirt  in  a 
laboratory  resulting  fro*"  the  use  of  woolen  skirts  would  be  a 
surprise  to  one  who  has  not  observed  closely.  The  wash  dress 
does  cause  some  inconvenience  to  the  students  in  the  matter 
of  cost,  and  also  in  the  matter  of  changing  from  the  ordinary 
dress.  This  difficulty  may  be  partly  obviated  by  having  the 
costume  white  rather  than  of  the  colored  wash  material.  The 
custom  of  wearing  the  white  wash  waist  all  through  the  winter 
is  now  so  common  that  the  only  change  necessary  is  from  the 
woolen  skirt  to  a  white  skirt.  Most  women  have  some  style  of 
white  duck  skirt,  or  such  a  skirt  if  purchased  for  the  uniform 
will  be  useful  afterward. 

It  seems  hardly  worth  while  to  demand  of  the  adults  that  the 
dress  shall  be  absolutely  uniform, — if  white  and  washable,  made 
simply,  with  the  simplest  kind  of  neck  arrangement,  this  is  all 
that  need  be  required.  Sleeves  should  not  be  too  long,  or  should 
be  easily  turned  back. 

The  cooking  teacher  should  always  wear  wash  dresses  and 
all  her  appointments,  of  course,  should  be  immaculate.  The 
white  skirt  may  not  be  possible  for  the  elementary  teacher  who 
goes  from  school  to  school,  but  at  least  she  should  go  into  the 
laboratory  with  a  well-brushed  skirt  and  all  of  her  other  appoint- 
ments fresh. 


CHAPTER   IV 

THE    DINING    ROOM,    LAUNDRY,    EQUIPMENT    FOR 

HOME  NURSING 

I.     Dining  Room 

The  dining  room  affords  an  opportunity  for  a  combination 
of  comfort,  convenience,  and  beauty.  It  is  often  necessary  to 
have  the  furnishing  of  the  school  dining  room  cost  but  little. 
This  necessity  results  sometimes  in  a  room  where  the  furnishings 
serve  the  purpose  in  a  practical  way,  so  far  as  the  serving  is 
concerned,  and  yet  the  room  fails  to  be  artistically  beautiful. 
It  is  worth  while  to  take  time  to  select  furniture  of  good  lines 
and  to  make  a  harmonious  color  scheme.  If  the  lines  and  con- 
struction of  the  sideboard,  table,  and  chairs  are  good,  the  wood 
need  not  be  costly.  An  inexpensive  wood  can  be  stained  to  har- 
monize with  the  walls  and  floor  covering.  Good  colors  are  now 
found  in  many  inexpensive  rugs,  and  the  wall  need  not  have 
anything  more  expensive  than  the  calcimine  wash.  Washable 
curtains  at  the  windows,  of  an  artistic  material,  add  very  much  to 
the  attractiveness  of  the  room.  Pleasing  effects  may  be  obtained 
for  little  cost. 

In  a  school  where  home  decoration  is  taught,  the  color  scheme 
can  be  worked  out  either  in  the  art  or  domestic  art  department. 
Where  there  are  looms,  a  rug  might  be  woven  for  the  floor  and 
curtains  made  for  the  windows.  If  there  is  a  manual  training 
department  in  the  school,  even  the  chairs  and  tables  might  be 
designed  and  constructed  in  the  school  itself. 

In  the  selection  of  linen  there  is  also  an  opportunity  for  the 
domestic  art  teacher  and  pupils  to  assist ;  and  good  designs  may 
be  found  even  in  cheap  materials.  In  the  table  linen  a  dotted 
design  known  commercially  as  the  "snowdrop,"  and  another,  the 
"fleur-de-lis"  pattern,   are  always  in  good  taste.     In   regard   to 
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quality,  it  is  economy  to  buy  a  good  grade  of  linen.  Where 
funds  are  very  limited  a  mercerized  cotton  table  cloth  is  very 
satisfactory  if  it  is  laundered  with  a  little  starch  in  the  water ; 
it  looks  better  and  wears  better  than  the  coarse  linen  filled  in 
by  the  manufacturer  to  make  it  appear  of  a  finer  grade.  In 
settlement  work  or  even  in  rural  schools,  it  is  suggested  that  the 
white  table  oilcloth  should  be  used.  This  may,  at  first,  seem 
undesirable  to  many  teachers,  but  those  who  are  familiar  with 
conditions  in  our  large  cities  know  that  a  clean  table  oilcloth  is 
better  than  none,  or  than  a  soiled  red  table  cover.  In  the  country 
it  would  be  a  boon  to  some  housekeepers  to  know  that  white 
table  oilcloth  may  be  used  instead  of  a  cloth  that  needs  constant 
washing.  A  table  covered  in  this  way  and  neatly  set  is  really 
very  pleasing. 

The  art  department  should  lend  its  aid  in  the  selection  of 
dishes.  In  buying  these  it  is  well  to  select  those  which  are  known 
as  open  stock,  from  which  single  dishes  can  be  bought  when  it  is 
necessary  to  replenish  the  stock.  In  the  china  there  should  be 
no  very  strong  color,  as  this  allows  for  variety  from  time  to 
time  in  the  table  decoration.  White  china  with  a  raised  pattern, 
or  with  a  simple  band  of  gilt  is  good,  because  any  color  in  the 
table  decoration  can  be  used  with  it.  Since  the  china  is  not 
used  so  constantly  as  in  the  home  dining  room,  a  cheaper  grade 
of  china  with  a  gilt  band  will  wear  for  some  length  of  time. 

The  following  list  of  articles  is  merely  suggestive.  Dining 
room  tables  and  chairs  can  be  bought  for  even  less  than  the 
price  indicated,  though  it  would  perhaps  be  better,  where  strict 
economy  is  necessary,  not  to  attempt  to  buy  a  cheap  dining  room 
table,  but  to  use  a  good  kitchen  table.  This  would  be  entirely 
feasible  where  the  table  is  set  in  the  cooking  room. 

Fewer  dishes  could  be  bought  than  the  list  indicates,  for  the 
table  is  seldom  set  for  more  than  six  or  eight.  It  is  well  to  have 
as  many  as  a  dozen  of  each  to  allow  for  breakage,  or  for  the 
occasional  serving  of  a  larger  number  of  people.  This  list  would 
be  very  insufficient  for  elaborate  serving. 

A  few  pictures  of  dining  rooms  are  appended  in  Figs.  43, 
44  and  45.     The  illustration  of  the  table  in  the  temporary  room 
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at  the  University  of  Nebraska  shows  how  pleasing  an  effect  may 
be  obtained  with  simple  furnishing.  One  of  the  most  beautiful 
dining  rooms  in  the  country  is  that  of  Pratt  Institute,  Brooklyn, 

N.  Y. 

Articles  for  Setting  the  Table  and  Serving 

Size     Material  Price 


Table  felt 

$  1.50 

Dining  room  table  and  chairs 

Oak 

20.00 

3  Table  cloths 

Linen 

7-5o 

2  doz.   napkins 

tt 

5.00 

1  doz.  doilies 

a 

3.00 

1  doz.  bowls  (for  cereal) 

Small 

China 

1.80 

1  doz.  cups  and  saucers 

Tea 

a 

1.80 

1  doz.  cups  and  saucers,  A.  D.  Coffee 

tt 

1.50 

1  doz.  dinner  plates 

tt 

1.20 

1  doz.  soup  plates 

tt 

1.20 

1  doz.  tea  plates 

tt 

1. 00 

1  Bread  plate 

tt 

•25 

2  covered  vegetable  dishes  Medium 

tt 

•75 

2  uncovered 

Medium 

tt 

.40 

1  Platter 

Large 

tt 

1.20 

1 

Medium 

tt 

.60 

1 

Small 

tt 

.40 

1  Salad  dish 

Medium 

tt 

•44 

1   doz.   sauce  dishes 

M 

tt 

•75 

1  Tea  pot 

tt 

tt 

.69 

1  Cream  pitcher 

H 

tt 

•  15 

1  Sugar  bowl 

tt 

tt 

•35 

I  Fruit    dish 

tt 

Glass 

•50 

y-t     doz.  salt  shakers 

Small 

Glass, 

silver  top 

1.20 

54    doz.  pepper  shakers 

n 

Glass, 

silver  top 

1.20 

2      doz.  teaspoons 

Silver 

plated 

500 

1       doz.  dessertspoons 

Silver 

plated 

3-00 

Yi     doz.  tablespoons 

Silver 

plated 

2.50 

iY2  doz.  knives 

Silver 

plated 

4.00 

iy2  doz.  forks 

Silver 

plated 

5-00 

1       doz.  tumblers 

Glass 

.60 

II.     The  Laundry 


$74.48 


The  teaching  of  laundry  work  is  not  common  in  the  public 
schools  of  this  country,  nothing  more  being  taught  as  a  rule 
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than  the  washing  of  towels  in  the  school  kitchen.  In  a  few  of 
the  manual  training  high  schools  there  are  well  equipped  rooms 
for  laundry  work  and  a  number  of  training  schools  for  teachers 
give  brief  courses. 

In  the  schools  and  also  the  summer  vacation  schools  of  New 
York  City  there  is  work  in  laundering,  and  in  some  settlement 
schools.     (Figs.  40  and  41.) 

In  England  and  on  the  Continent,  even  in  the  elementary 
schools  the  laundry  work  is  made  almost  as  prominent  as  the 
cookery.  As  much  space  is  given  to  the  laundry  equipment  and 
in  some  cases  as  much  time.  It  would  seem  well  if  in  the  United 
States,  at  least  enough  lessons  could  be  given  to  teach  the  first 
principles  of  laundering.  Opportunity  is  afforded  for  the  appli- 
cation of  certain  principles  of  chemistry  when  studying  the 
difference  between  hard  and  soft  water,  bluing  and  soaps,  and 
chemicals  for  the  removal  of  spots  and  oil.  In  our  large  cities 
there  is  certainly  need  to  teach  good  laundry  methods. 

Portable  Equipment  No.  1.  Designed  and  used  by  Miss 
Mary  Beals  Vail,  formerly  of  Teachers  College.  (Figs.  37,  38 
and  39.) 

An  equipment  such  as  is  given  in  the  appended  list  has  been 
in  use  for  a  number  of  years  at  Teachers  College,  Columbia 
University,  with  a  larger  number  of  articles.  The  work  has 
been  done  in  the  school  kitchen  and  as  many  as  12  or  15  pupils 
have  worked  at  one  time.  In  the  high  school  classes  the  pupils 
have  laundered  shirt  waists,  as  well  as  articles  easier  to  do  up. 
College  classes  have  had  courses  of  15  lessons,  two  hours  each, 
including  all  the  simple  processes  of  laundering,  and  even  some 
fine  starching. 

The  articles  laundered  are  dried  on  portable  wooden  horses. 
In  the  college  classes  experimental  work  has  been  done  in  the  use 
of  washing  machines,  electric  and  denatured  alcohol  irons;  but 
the  variety  of  articles  given  is  sufficient  for  elementary  and  high 
school  work. 

Equipment  for  Class  of  Eight 

a.    Articles  that  are  a  usual  part  of  a  school  kitchen  equipment : 

I  Agate  soap  cooker   $0.65 

I  Agate  double  boiler  for  starch  1.03 
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1  Tea  kettle   97 

1  Dish  pan,   14  qts 63 


$3-28 


1  Yellow    earthenware   bowl,   1    qt $0.12 

1  Yellow    earthenware  bowl,   2   qt 16 

1  Yellow   earthenware   bowl,  4  qt 25 

8  Yellow  earthenware  bowls,  1  pt.  at  5^ 40 

2  Tin  measuring  cups,  J/2  pt.  at  10^  20 

6  Tablespoons   at  7$    42 

6  Teaspoons  at  5^    30 

8  Case    knives    50 

1  Wooden    spoon    05 

1  Towel    roller     10 

3  Roller  towels    (7^   yds.    at   12^)    88 


$3-38 
Less  10%  .33 


3-OS 


$6-33 


b.     Necessary  articles  to  be  purchased: 

1  large    fiber    tub     $0.83 

12  small  fiber  tubs  at  60^  7.20 

1  fiber  pail    23 

Net  price    (less   discount)     $8.26 

4  Flat  irons,  7  lb.  at  55^    $  2.20 

4  Flat  irons,  6  lb.  at  45^   1.80 

8  Flat  irons,  5  lb.  at  32^   2.56 

8  Flat  irons,  4  lb.  at  40^   3.20 

8  Troy  polishers  at  45^    3.60 

2  Flounce   irons   at   $6$    1.12 

8  Iron  stands  at  5^   40 

8  Iron  holders  (asbestos)  at  4^  32 

1  Large    wringer,    "Universal"    4.25 

2  Small    wringers    at    $2.50    ' 5.00 

1  Tin    dipper    20 

1  Oval  clothes  basket   1.25 

1  Oval  boiler    1.25 

6  Benches   (4  ft.  long)   at  90^   5.40 

8  Skirt  boards  at  $1.50  12.00 

(with    folding    supports,    uncovered,    4^2    ft.    long) 
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8  Small  washboards  at  40^  (%  usual  size,  special  order) . . .     3.20 

2  Clothes  horses  at  88<*,  4  ft.  high,  four-fold   1.76 

1  Fringe   brush    63 

3  Soft  brushes  at  38^   1.14 

3  Whisk  brooms    (sprinklers)   at  18^    54 

100  ft.   Clothes  line    9° 

Clothes    pins     10 

Safety  and  toilet  pins    25 

1  yd.    White    flannel    4° 

10  yds.  Cheese  cloth  at  4^ 40 

Skirt  board  covers,    10  yds.    unbleached  cotton  @  S4 80 

4  yds.  Cotton  felting  (54  in.  wide)  at  50^  2.00 


$56.67 
Less  10%      5.66 


5i-Oi 

$59-27 
Kitchen  utensils   if  purchased    6.33 

Total    cost    of   equipment    $65.60 

Smaller  white  oval  tubs  may  be  used  instead  of  the  brown 
fiber  ones  with  little  difference  in  price.  With  these  the  toy 
washboards  are  large  enough.  Tables  may  be  found  better  than 
boards,  especially  as  the  adjustable  supports  for  the  boards  are 
seldom  firm  when  set  up.  Boards  of  four  feet  would  be  amply 
long  for  children.  If  the  room  to  be  used  for  a  laundry  does  not 
contain  a  stove  and  running  water,  both  would  have  to  be  pro- 
vided at  increased  cost.  If  economy  must  be  practised,  one 
wringer  will  be  sufficient  and  but  one  small  tub  for  each  girl; 
this  would  make  but  five  benches  necessary.  Flat  irons  may  be 
purchased  at  6  cents  per  pound,  except  for  polishers  and  flounce 
irons.  The  polishers  may  be  dispensed  with  if  no  thick  starch 
work  is  to  be  done.    Flounce  irons  are  a  luxury. 

c.     Supplies : 

3  doz.  small  bars  Ivory  soap  at  50^   $1.50 

Starch     30 

Bluing     25 

Beeswax  or  parafin   40 

Borax     20 
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Ammonia      2° 

White  wine  vinegar   I0 

Salt     °5 

$3.00 

Portable  Equipment  No.  2,  Boardman  School,  New  Haven 
High  School,  New  Haven,  Conn.  Designed  and  used  by  Miss 
F.  Ray  Balderstone. 

2  benches,  folding  4  bosom  boards 

4  wash   tubs  1  sleeve  board 

4  wash  boards  7  or  8  ironing  boards 

2  doz.  irons  1  clothes   horse 

1  polishing    iron  Clothes  line 

1  wringer 

The  kitchen  laboratory  was  used  for  the  classes.  Clothes 
were  hung  in  the  kitchen  to  dry  if  there  was  no  afternoon  class 
following;  otherwise,  they  were  hung  in  the  science  lecture 
room,  a  small  room  which  was  used  for  Home  Nursing,  Waitress 
Work,  and  for  Food  Lectures.  The  benches  and  tubs  were  kept 
in  the  toilet  room  adjoining  and  the  smaller  things  in  the  kitchen 
pantry.  The  instructor's  end  of  the  room  was  used  for  washing, 
while  the  ironing  was  done  by  laying  skirt  boards  on  table  tops 
or  across  on  inside  of  horseshoe.  The  irons  were  heated  on 
the  burners  at  the  desk.  The  washing  of  one  week  was  the 
ironing  of  the  next. 

All  kinds  of  garments  were  washed  by  the  students  who 
brought  them  from  home.  The  shirt,  collar  and  cuff  lesson 
was  demonstrated  by  an  expert  laundress.  The  class  was 
composed  of  seniors  and  always  constituted  one  half  the  senior 
class,  no  matter  the  number.  The  last  class  taught  in  the  room 
had  twenty-six  members.  A  colored  woman,  who  was  an  expert 
laundress,  acted  as  assistant. 

Stationary  Equipment.  Where  the  equipment  is  stationary,  a 
room  or  rooms  should  be  devoted  to  laundry  purposes  only. 
It  is  essential  here  to  have  the  floor  of  a  material  that  can  be 
most  thoroughly  cleansed.  Although  it  may  be  fatiguing  to  the 
workers,  the  floor  should  be  of  either  tile  or  cement.  Those  who 
are  working  in  the  laundry  should  be  required  to  wear  rubber 
heels  at  least,  if  not  rubber  soles.     The  floor  should  be  slightly 
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slanted  with  a  drain  at  the  side  or  in  the  corner  so  that  the 
floor  can  be  flushed  either  with  hose  or  buckets  of  water.  The 
wall  also  should  be  washable  its  entire  height.  The  tubs  should 
be  seamless,  and  therefore  porcelain  is  the  best  material. 

One  of  the  best  equipped  laundries  for  college  work  is  that  at 
Macdonald  Institute,  Guelph,  Canada.  A  well-equipped  laundry 
is  to  be  found  at  the  Manual  Training  High  School,  Saginaw, 
Michigan.  Appended  find  the  equipment  used  at  the  Macdonald 
Institute ;  see  also  Fig.  42.  For  the  floor  plan  of  the  laundry  in 
the  new  School  for  Household  Arts,  Teachers  College,  Columbia 
University,  see  Fig.  28.  This  laundry  has  an  equipment  for 
hand  work,  and  also  a  small  equipment  of  machinery  such  as 
is  used  in  a  steam  laundry.  This  laboratory  is  to  be  used  by 
those  who  are  in  training  as  teachers  and  also  for  institutional 
and  hospital  workers. 

Laundry  Classroom,  Macdonald  Institute 
12  tables — combination  of  settee  and  ironing  table  with  a  box  seat 
which  holds  all  the  ironing  blankets,  sheets,  etc.  Top  is  cypress 
wood,  and  the  body  of  birch  and  hard  wood.    Bought  unfinished 

for      $  99-00 

Finished  by  the  college  painter. 

2  supply  tables — oak  with  white  wood  tops   12.00 

Mangle    16.00 

Gas  plate,  3  burner   425 

Table,  zinc  covered,  for  gas  plate  3-75 

Washing  machine,   19th  century    H-O0 

Washing  machine,  Knoll    8.00 

Table,  common  table   2.75 

Small  equipment   1 18.25 

Total  $278.00 

The  above  does  not  include  the  cost  of  the  steam  dryer,  the  12 
crockery  tubs  and  their  stands,  nor  the  gas  fittings  and  plumbing, 
which  were  part  of  the  building  contract. 

III.     Home  Nursing 

The  following  list  of  articles  has  been  used  in  a  class  for 

home  care  of  the  sick.     It  has  already  been  suggested  that  this 

work  can  be  taught  in  class  rooms  if  there  is  a   space  at  one 

end  or  at  the  side  of  the  room  where  a  bed  can  be  placed.     All 
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the  small  articles  can  be  kept  in  a  case  or  cupboard  at  the  side 
of  the  class  room.  This  arrangement  means,  of  course,  that 
there  must  be  a  place  where  the  bedstead  and  spring  can  be 
stored.  If  there  is  no  room  available  for  this  purpose,  and  if  the 
expenditure  of  $16  is  too  much,  a  large  doll's  bed  will  answer 
the  purpose  very  well,  a  large  doll  being  the  patient.  Where 
there  is  a  suite  of  rooms,  the  bedroom  is,  of  course,  available  for 
a  part  of  the  home  nursing  work. 

Suggested  Equipment 

Bedstead,  steel  frame,  white  enameled,  woven  wire  spring $  6.00 

Mattress,  sanitary,  woven  hair   10.00 

Hair  pillow   1.00 

Feather  pillow   75 

6  cotton    sheets    5.00 

4  cotton  pillow  slips    60 

1  bedspread     2.00 

2  single    blankets    4.00 

Mcintosh,    i]/2   yds 1.13 

Hot  water  bag    90 

Fountain  syringe     1 .50 

Davidson   syringe    75 

Muslin  bandages   (7  yds.  muslin)    35 

Gauze  bandages   

Samples  of  material  for  flannel  bandages   

Samples  of  material  for  plaster  bandages  

Samples  of  material  for  rubber  bandages  

Absorbent  cotton     10 

Oiled  muslin     25 

Rubber   tissue     .25 

Bed  tray    1.00 

Bed  rest  2.00 

Hot  water  plate    75 

Feeding  cup    20 

Drinking  tube     .02 

Medicine  bottles,  poison,  etc 25 

Medicine   dropper    02 

Medicine  glass,  graduated   25 

Minim  glass    -75 

6  oz.  graduated  glass 5° 

Eye   bath    20 

Eyelid  rod     06 

Probe     50 
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Forceps     

Scissors     i-2S 

Thermometer,  clinical       1.25 

Thermometer,    bath    10 

Foot   tub    i-oo 

Fomentation  wringer  and  flannels  

Flaxseed     

Flaxseed  meal    

Mustard    

$44.68 


CHAPTER  V 

THE  PURCHASE  AND  CARE  OF  EQUIPMENT 

Purchase.  A  knowledge  of  the  market  and  of  economical 
methods  of  buying  is  essential  to  success  in  the  purchasing  of  an 
equipment. 

The  plans  and  lists  need  to  be  worked  over  and  over  again, 
to  determine  how  to  divide  the  budget  wisely  between  the  differ- 
ent parts  of  the  equipment.  It  is  not  often  that  funds  are  so 
ample  that  the  teacher  can  have  what  she  considers  ideal;  the 
problem  then  is  to  decide  where  to  retrench  without  crippling 
the  work.' 

In  order  to  avoid  freight  or  express  rates  it  is  usually  best  to 
purchase  from  a  source  of  supply  near  the  school.  In  some  cases 
it  is  possible  to  obtain  better  discounts  and  also  a  better  grade  of 
articles  at  a  distance.  It  is  best  always,  if  possible,  to  see  the 
articles  to  be  purchased;  but  many  firms  now  issue  illustrated 
catalogues,  and  if  the  firm  is  known  as  reliable  it  is  perfectly  safe 
to  order  by  mail. 

In  the  case  of  stoves,  large  discounts  can  be  obtained  from 
the  manufacturer,  and  one  often  gets  a  better  article  by  purchas- 
ing of  some  large  and  well-known  firm.  Sometimes  the  firm  pays 
all  the  transportation  rates.  One  of  the  best  gas  stove  firms  is 
the  Jewell  in  Detroit,  Michigan.  A  discount  is  usually  given  by 
all  firms  selling  to  a  school,  especially  if  the  quantities  are  large. 
The  method  in  which  the  funds  are  handled  is,  of  course, 
decided  by  the  school  authorities,  and  the  teacher  can  do  nothing 
but  follow  the  plan  given  her.  It  is  necessary  that  she  should 
keep  an  accurate  account  of  everything  purchased,  for  her  own 
use  and  convenience  at  least ;  and  she  will  probably  be  required 
to  do  so  by  the  authorities  in  order  that  all  bills  may  be  verified. 

Care  of  Equipment.  It  is  the  duty  of  every  instructor  in 
charge  of  domestic  science  laboratories  to  be  responsible  for  the 
best  possible  use  of  the  whole  equipment.    If  there  are  maids  to 
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do  a  part  of  the  work,  they  should  be  taught  the  best  methods  for 
cleansing  all  parts  of  the  rooms  and  all  the  equipment.  If  the 
bulk  of  the  work  is  done  by  the  pupils,  all  heavy  work  being  left 
to  the  janitor,  then  the  housework  must  not  be  neglected  for  the 
cooking,  the  laundering,  or  whatever  the  regular  class  work  may 
be.  It  is  in  this  matter  of  housework  that  the  short  hours  allowed 
in  the  school  program  make  the  work  of  the  domestic  science 
teacher  difficult.  Many  cooking  processes  cannot  be  hurried,  and 
if  anything  is  neglected  it  is  too  frequently  the  cleaning  and  the 
general  housework.  This  is  ruinous  to  an  equipment.  With 
proper  care  the  wear  and  tear  of  the  equipment  means  but  very 
little  in  dollars  and  cents  per  annum ;  but  hurried  and  careless 
dish  washing,  and  the  slovenly  cleaning  of  tables  and  sinks  tend 
to  deterioration  in  every  part  of  the  equipment.  Pupils  should 
be  made  to  understand,  at  the  beginning  of  their  work,  that  the 
housework  is  of  supreme  importance.  In  addition  to  the  daily 
and  weekly  care,  there  are  also  other  duties  in  connection  with 
the  care  of  the  equipment. 

Inventory.  A  careful  inventory  should  be  taken  at  least  once 
a  year.  All  articles  should  be  removed  from  drawers,  cupboards, 
and  closets,  articles  separated  from  each  other,  each  kind  being 
placed  by  itself,  and  these  articles  should  be  counted  and  listed. 
This  is  also  the  time  to  inspect  each  article  to  see  what  articles 
are  to  be  discarded,  which  are  to  be  replaced,  and  which  need 
extra  cleansing  if  work  has  been  careless.  It  is  hardly  possible 
with  untrained  workers  to  find  utensils  in  perfect  condition.  The 
inventory  should  be  kept  either  in  books  or  in  a  card  file.  The 
card  file  makes  it  possible  to  change  the  inventory  from  time  to 
time  as  new  articles  are  added,  or  old  ones  discarded.  A  tin  or 
wooden  box  equipped  with  cards,  with  alphabetical  guides,  can 
be  obtained  from  the  Library  Bureau,  or  any  office  furnishing 
company.  A  card  should  be  given  to  each  kind  of  article  with  the 
name,  material,  size,  price,  place  and  date  of  purchase  listed,  also 
number  in  stock.  One  card  will  last  for  ten  years,  using  a  line 
a  year. 

Storing  of  Equipment  when  not  in  Use.  If  the  school  kitchen 
is  not  used  for  the  summer  months,  great  care  is  necessary  to 
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avoid  deterioration.  All  articles  should,  of  course,  be  thoroughly 
cleansed  and  made  perfectly  dry.  Stoves  should  be  covered  with 
paper,  and  nickel  plate  attachments  coated  thinly  with  vaseline. 
Unless  the  building  or  the  climate  is  damp  it  is  not  necessary  to 
do  more  than  to  wrap  utensils  in  papers,  though  it  is  a  good  plan 
to  coat  cutlery  thinly  with  vaseline. 

In  a  school  kitchen,  in  one  of  our  large  cities,  one  of  the  in- 
structors has  trained  the  children  each  year  by  having  them 
assist  in  the  work  of  putting  away  all  utensils.  In  the  fall  she 
gives  her  first  lesson  in  housework  by  having  the  pupils  clean  the 
kitchen,  take  out  all  the  utensils,  wash  them,  and  put  them  in 
place.  This  might  be  possible  in  almost  any  school.  If  there  is 
any  amount  of  equipment  it  is  a  heavy  task  for  one  person. 

Unless  the  janitor  of  the  building  can  flush  the  traps  from 
time  to  time  during  the  summer  they  should  be  filled  with  rock 
salt  after  a  thorough  cleansing  with  hot  water  and  soda,  and 
complete  flushing. 


CHAPTER  VI 
TOTAL  COST  OF  EQUIPMENT 

A  study  of  the  material  presented  shows  that  the  total  cost  of 
equipment  may  vary  from  one  hundred  dollars  to  several  thou- 
sand. For  five  hundred  dollars,  a  room  may  be  well  equipped 
for  twenty  pupils.  This  allows  painting,  of  the  wall,  a  cooking 
table  with  drawers  built  in,  an  enameled  sink,  two  stoves, 
good  designs  for  the  individual  stoves,  a  liberal  supply  of  small 
utensils,  plain  dining  room  fittings.  The  data  given  show  that 
the  tables  and  the  stoves  can  be  made  the  most  costly  part  of  the 
kitchen  equipment.  The  varying  costs  of  labor  and  material  in 
different  sections  of  the  country  and  the  fluctuations  of  the  mar- 
ket from  year  to  year  make  it  impossible  to  give  a  total  cost  that 
will  fit  any  actual  situation  exactly. 

Following  are  a  number  of  equipments  kindly  given  for  this 
publication  by  the  officials  of  the  schools  in  question.  It  will  be 
seen  that  both  public  schools  and  higher  institutions  are  men- 
tioned, and  that  the  estimates  come  from  different  parts  of  the 
country. 

Packing  Box  Equipment 

Designed  and  used  by  students,  Department  of  Domestic 
Science,  Teachers  College,  Columbia  University.  This  equip- 
ment is  intended  to  show  what  may  be  done  in  a  district  school 
where  available  funds  are  limited.     (Fig.  46). 

The  number  of  tables  that  could  be  used  depends,  of  course, 
upon  the  space  in  the  schoolroom.  If  the  space  is  small,  even 
one  table  would  answer  the  purpose,  if  the  teacher  is  sufficiently 
ingenious  to  fit  in  the  work  of  cooking  with  her  other  subjects. 
With  a  small  equipment,  two  or  three  children  could  work  at  a 
time,  say,  one  or  two  days  a  week. 

Packing  boxes  can  be  obtained  in  almost  any  neighborhood, 
and  the  painting,  carpentry  work  and  sewing  done  by  the  pupils 
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in  the  school,  thus  making  the  cost  very  low.     In  the  winter  the 
heater  might  be  used  for  cooking,  if  the  top  is  flat. 

Utensils  for  Six  Pupils 
(Prices  from  H.  C.  F.  Koch,  New  York  City,  and  the  10-cent  store,  1907) 
Individual  Cost 

For  one  For  six 
1  white  bowl,  1  qt. 
1 
1 
1 
1 
1 
1 
1 


measuring  cup 
granite  pan  . . 
sauce  pan 

tin  pail     

steel  fork 
steel  knife 
tablespoon     . .  . 


2  teaspoons 


1  oil   stove    .... 
1  Asbestos   mat 


0.05 

$  0.30 

•05 

.30 

.10 

.60 

•05 

•30 

.10 

.60 

.05 

.30 

■05 

.30 

.o2y2 

•15 

■Ol2/3 

.10 

.49% 

$  2.9s 

.70 

4.20 

•05 

■30 

For  Class 

3  bread  boards  $0.15 

1  rolling  pin   05 

3  baking  powder  can  tops  (for 

cookie  cutters)     

I  flour  sifter   10 

1  large  frying  pan 25 

1  double  boiler 50 

1  qt.  kettle 25 

1  tea  kettle   50 

1  broiler   20 

1  garbage   can    25 

2  pitchers   25 

2  apple    corers    10 

1  chopping  knife   10 

1  chopping  bowl    05 

6  muffin  tins  at  2^   12 

2  layer  cake  tins   10 

3  dish  pans    45 

3  rinsing  pans    30 

1  strainer    05 

6  china  plates   30 

3  mixing  bowls    30 


$  1.24%       $  7-45 

6  quart   jars    30 

3  wooden  pails  with  covers  . .     .30 

6  dish  towels    48 

3  dish  cloths  15 

3  hand   towels    15 

broom    15 

dust    pan    05 

brush     10 

scrubbing    brush    05 

scrubbing   pail    10 

Dover  beater    05 

pepper    shaker    05 

salt   shaker    05 

colander      10 

baking    dish     10 

bread    knife     25 

coffee   mill     25 

corkscrew     10 


$i5-50 

Packing  box  table    1.00 

Packing  box   cupboard    50 
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6  sauce   dishes    15 

6  cups  and  saucers 30 

1  coffee  pot  25 

1  teapot    10 

3  bread  pans 15 


Large  blue-flame  oil  stove 


$17.00 
.   10.00 

$27.00 


Macdonald  Institute  Rural  School  Equipment 

Designed  by  Miss  Grace  Greenwood,  of  Macdonald  Institute, 
Guelph,  Canada.  (Figs.  47,  48  and  49).  An  effort  has  been  made 
to  carry  out  the  plan  of  setting  up  an  inexpensive  class-kitchen 
equipment  to  illustrate  what  can  be  done  in  rural  schools,  or 
other  places  where  gas  stoves,  plumbing,  and  separate  rooms  are 
out  of  the  question.  An  equipment  of  trestle  tables,  cupboards 
and  utensils  has  been  purchased  and  installed  in  one  of  the  rooms 
left  vacant  by  the  Manual  Training  department.  It  is  suitable 
for  individual  work  with  a  class  of  twelve  and  is  now  being  tested 
by  use  with  a  public  school  class.  Following  is  a  list  of  the 
equipment  showing  the  exact  cost  of  each  item : 


Article  Cost 

12  bowls,   brown    $0.85 

12  bread    tins     95 

12  teacups    and   saucers    ....     1.25 
12  tin    measuring    cups     ....     1.25 

12  egg    beaters     30 

12  forks      50 

12  case   knives    1.25 

12  paring  knives    1.25 

12  plates     85 

12  saucepans     1.68 

12  tablespoons     50 

24  teaspoons    40 

12  wooden    spoons    60 

12  stewpans    2.40 

12  strainers     65 

2  trays    80 

1  bowl,    yellow    25 

1  bowl,        "         35 

1  bowl,        "         45 

3  scissors     i-5° 

5  trestle    tables    20.55 

6  frying  pans    9° 

3  tea    strainers     15 


Article  Cost 

1  butcher   knife    $0.30 

1  French   knife    60 

2  spatulas     80 

6  teaspoons      10 

3  tablespoons    13 

4  brushes      20 

2  stove   mitts    50 

4  asbestos    mats     20 

1  corkscrew     25 

4  egg  beaters    60 

4  wash   basins    92 

3  draining    pans    69 

4  dishpans      2.00 

6  broilers     48 

3  cake   tins    35 

4  graters     40 

3  strainers     75 

24  pattie    pans    20 

2  tin    dippers    40 

2  fiber  pails   70 

1  colander    35 

1  pail,    enamel    7° 

1  pan,    enamel    18 
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3  match-box  stands    24  3  tea  kettles    2.70 

1  emery   knife    20  1  saucepan     30 

3  soap    dishes    25  1  saucepan     25 

12  pepper    shakers    1.50  1  saucepan     23 

12  salt   shakers    1.50  1  saucepan     30 

1  bell     SO  1  double   boiler    85 

4  lemon    reamers    40  1  kettle,  covered    60 

6  stoves,    kerosene    6.00        *i  stove     (to     burn     coal     or 

12  plates,  dinner    1.25  wood)      30.00 

6  plates,    soup    60  

4  jugs      60  Total    $100.05 

1  jug     45 

The  whole  equipment  is  attractive,  and  is  capable  of  modifi- 
cations which  will  adapt  it  to  the  conditions  of  many  schools. 
The  Ontario  Educational  Department  offers  generous  assistance 
to  the  schools  which  teach  domestic  science,  and  it  is  hoped  this 
equipment  will  encourage  the  spread  of  domestic  science  teaching 
from  the  cities  and  towns  to  the  village  and  rural  schools. 

Equipment  of  Speyer  School  (Practice  School  of  Teachers 
College,  Columbia  University) 

Cooking  table  with  drawers  for  18,  18  individual  stoves,  2 
large  stoves,  utensils,  and  dining  room  furniture  (sink  not  in- 
cluded).   Equipped,  year  1902-3. 

Cooking  tables     $150.00 

Stoves    (small)    13-50 

Stools    1350 

Gas  range    1750 

Coal    range    1350 

Dining   room    25.00 

Refrigerator    10.00 

Linen  and  china   10.00 

Burners  and  tubing,  etc 5.00 

Utensils     98.00 

Incidentals     10.00 


$366.00 
Plumbing    connection    30.00 


$396.00 


*The  above  may  be  replaced  by  a  twenty-dollar  wood  stove  or  a  ten- 
dollar  two  burner  coal  oil  stove. 
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Equipment  of  Public  Elementary  School,  Jersey  City,  N.  J. 

24  oak  tables  with  one  drawer  $175.00 

24  gas  stoves  and  one  range   40.00 

2  cupboards    with    shelves    only    60.00 

Utensils     125.00 

$400.00 
Kitchen  and  dining  room,  now  incomplete,  will  cost  between 
$700  and  $800. 

Equipment  of  a  Public  School  in  Ontario,  Canada 

Furniture     $27400 

Hardware     I44-51 

China,    crockery,    etc 4487 

Napery,  toweling,  etc 25.52 

Clock     475 

Contract  for  sink  drain  boards,  gas  and  water  piping,  and  gas  stove 

fittings     137.00 

Total    $630.65 

Boston  Public  Elementary  Schools 

Specification  of  standard  cooking  room  (Fig.  7).  "Cooking 
room  is  to  be  fitted  with  a  coal  and  wood  box  in  two  compart- 
ments, each  about  24  inches  square  and  30  inches  deep,  with 
hinged  lids;  small  shelf  in  one  section.  Provide  work  benches 
fitted  with  compartments  for  utensils,  bread  board,  etc.  Supply 
and  set  Bunsen  burners  with  hinged  grills  over  them  on  aluminum 
plates  at  each  station,  and  connect  up  to  the  outlets  left  by  gas 
fitter.  The  benches  are  to  have  tops  of  pine,  open  underneath  and 
supported  on  pipe  standard.  One  section  of  bench  is  to  be 
detached  and  fitted  as  a  demonstration  bench." 

An  approximate  estimate  of  cost  of  fitting  up  cooking  room, 
as  specified  above,  is  as  follows : 
28  cooking  stoves,  hinged  grill,  aluminum  plate  arranged  for  each 

table,  about  $8  each   $224 

1    stove,  grill,   aluminum   plate   teachers'   table    12 

Coal  range,  gas  range,  gas  heater,  soapstone  sink,  hot  water  boiler, 

plumbing,  connections  entire,  about    400 

Dresser,  case,  pupils'  tables,  demonstration  table,  pantry,  wardrobe 

hooks,  teachers'  closet,  wood  box,  zinc  base  under  gas  and  coal 

range    and    lighting,    about    1200 

Total .  $1836 
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The   utensils   for  fitting  up   the   school  kitchens   cost   in  the 
neighborhood  of  $125,  outside  of  the  equipment. 

Rochester  Athenaeum  and  Mechanics  Institute 

(Fig.  58) 

Table:    (1900-1901) 

Lumber,  screws,  drawer  pulls,  etc $24-99 

Iron  bars  and  legs   9-99 

Painting  iron   legs    3-30 

Gas    fittings     37-94 

Burners — 30  fixed  Bunsen  burners    20.00 

Carpenter's    time     4°-I3 

$136.35 

1  cabinet  Eclipse  range,  4  burners,  elevated  baking,  broiling  and 
warming    oven    40.00 

1    Eclipse  range,   16-inch  square  ovens    17.00 

1    Red    Cross   Victor   range,   elevated   closed    warming   oven    and 
gas   extension    46.00 

1  porcelain  sink,  $45,  with  20%*   36-00 

1  porcelain  drain,  $22,  with  20%*   17.60 

Utensils  in  seventeen  drawers  @  $2.47  (see  detailed  list  below)  . .        4*-99 
17  stools  @  6o4    10.20 

2  kitchen  tables  @  $1.65   3-30 

1  garbage  can,  white  enamel,  covered   i-94 

China  closet  with  glass  doors,  3  sections.     Lower   sections,  two 

closets  with  doors  and  one  section  with  5  drawers    27.20 

Pantry    closets,    4    sections.      Upper    sections    with    sliding    glass 
doors ;    lower  sections,  counter  top,  closets  with  doors   53-8o 

$431-38 

Cost  in  Detail  of  Utensils  in  Drawers 
One  Utensil  for  Each  Student 

Tablespoon    (single  plate)   $3.75  per  doz $  0.31 

Teaspoon    (single  plate)    $1.90  per  doz 16 

Fork,  aluminum,  $1.25  per  doz 10 

Fork,  steel,  $1.35  per  doz 12 

Knife,   case,  $1.35   per   doz 12 

Knife,  palette    30 

Knife,  paring   I0 

*Does  not  include  plumber's  time  or  fittings. 
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Wooden  spoon   08 

Salt  shaker,  tin,  04 

Pepper  shaker,  tin,    03 

Flour  shaker,  tin,   05 

Wire  egg  whip  (Daisy)    05 

Working  plate,  a  tin  pie  plate  04 

Bowl,  earthenware,  1  qt 07 

Custard  cup,  earthenware,  @  70^  per  doz 06 

Strainer,    wire .05 

Saucepan,  enameled  ware,  1  qt 27 

Measuring  cup,  fourths    (tin)    05 

Measuring  cup,  thirds   (tin)    05 

Asbestos  mat,  2  for  5^   025 

Vegetable  brush,  55<*  per  doz 045 

Dish  pan,  tin,  10  qt.,  $3.50  per  doz 29 

Linoleum  square,  18  in.  x  18  in.  @  15^,  and  metal  eyelet  @  4^ 19 


$2.60 
One  Utensil  for  Each  Two  Students 

Dover    egg   beater    $0. 10 

Scrub  brush,  fiber,  $1.10  doz 09 

Soap  dish,  iron  stone  china IO 

$  -29 

Total  one  utensil  for  each  student   $  2.60 

Total  one  utensil  for  each  two  students  (l/i)    H5 

$  2.745 
Less  10%  discount  given  by  local  stores 274 

Cost  per  drawer    $  2.471 

Macdonald  Institute,  Guelph,  Canada 
(Fig.  60) 

Class  table — hollow  square,  accommodates  24,  top  is  white  wood, 

aluminum  strip  under  gas  burners  $241.00 

25  folding  chairs    31-25 

Glass   door   cupboards    48.00 

Sink   cupboard    33-QO 

Teacher's  table — 6  drawers,  1  cupboard,  with  white  wood  top  like 

class   table    28.00 

Supply  table — oak  frame,  white  wood  top   15.00 

Refrigerator     3°°° 
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Stoves  and  small  equipment  208.75 


Total     $635.00 

Cost   of   porcelain   sinks,   gas   stove   fittings,   and   plumbing   is   not   in- 
cluded above  as  they  were  part  of  the  building  contract. 

University  of  Illinois 
Kitchen  Equipment  (Fig.  61). 

1  refrigerator     $  60.00 

4  tables,  Alberine  top  @  $70  280.00 

2  porcelain  sinks  @  $65,  with  all  plumbing   130.00 

2  cupboards,  each  5  ft.  long  @  $8  per  linear  foot   80.00 

1  gas    range    38.00 

1   experimental    oven    150.00 

16  Bunsen  burners  @  25^   4.00 

6  scales     36.00 

7  microscopes   (used  both  for  kitchen  and  chemical  laboratory)    .  .  266.51 
Thermometers    

1  supply  table    6.00 

1  table,   zinc   top    2.00 

Individual  drawer  equipment   (16  @  $3.65) 58.40 

$1,110.91 
Laboratory  Equipment  (Fig.  62). 

3  laboratory  tables  @  $165  complete,  plumbing,  etc $495.00 

1  hood     1 10.25 

1  analytical   balance    60.00 

1  warming    closet    25.00 

1  sterilizing   oven    10.00 

1  incubator     91 .80 


$792.05 

Other  Estimates  without  Details 

Public  Elementary  at  typical  school.  Washington,  D.  C $  400.00 

Public  Elementary  School,  Los  Angeles,  Cal 600.00 

Public  Elementary  School,   Philadelphia,  Pa about  1200.00 

Public  Elementary  School,  Seattle,  Wash 604.00 

Public  High  School,  Brookline,  Mass.   (Fig.  53)    (1895)    500.00 

Public  High  School,  Los  Angeles,  Cal 600.00 

Public   High   School,   New   York   City    940.00 

Public   High    School,    Seattle,   Wash 644.00 

Manual  High  Schools,  Washington,  D.  C 2000.00 

Public  High  School,  James  Yeatman,  St.  Louis,  Mo.   (Fig.  56)    .  .  2796.33 


CHAPTER  VII 
COST  OF  MAINTENANCE 

This  depends  upon  the  amount  of  work  required  of  the 
pupils ;  and  it  is  largely  within  the  control  of  the  teacher  to 
economize  and  still  have  all  supplies  sufficient.  Supplies  in  the 
elementary  schools  cost  less  than  in  the  high  school,  as  a  rule ; 
and  in  the  normal  school  or  college  the  expenditure  is  usually 
even  larger. 

It  is  necessary  for  two  reasons  to  make  expenditures  low ;  in 
the  first  place  to  make  it  possible  for  the  school  board  to  intro- 
duce and  maintain  the  work,  and  in  the  second  place  to  teach 
economy  in  the  use  of  materials  to  the  pupils. 

Work  in  cookery  costs  more  than  in  the  other  branches  of 
domestic  science  work,  and  perhaps  the  supplies  are  more  per 
capita  than  for  any  other  work  in  the  school ;  yet  while  practising 
economy,  domestic  science  teachers  should  contend  against  an 
appropriation  so  limited  that  the  work  is  actually  crippled.  Where 
funds  are  very  low  pupils  are  obliged  to  work  in  groups  alto- 
gether, and  thus  miss  the  opportunity  for  individual  training,  or,  if 
the  work  is  individual,  the  quantities  are  too  small  always  to  give 
actual  practical  training.  The  best  laboratory  methods  include 
both  individual  and  group  work.  Two  to  three  cents  per  capita 
per  lesson  for  elementary  school  work  is  the  minimum.  In  the 
high  school,  three  to  four  cents  per  capita  per  lesson  is  a  good 
allowance.  In  the  college  from  $7.50  to  $10  per  year  per  student 
will  allow  for  six  hours'  laboratory  work  per  week  for  30  weeks 
plus. 

In  general,  the  cost  of  food  material  may  be  kept  within 
reasonable  limits  (1)  by  economic  methods  of  purchase;  (2)  by 
class  management;  (3)  by  commercial  schemes. 

(1)  Rules  for  economic  buying  apply  here  as  elsewhere. 
Non-perishable  materials  cost  less  when  bought  in  large  quanti- 
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ties,  either  at  wholesale  rates,  or  with  the  percentage  off  that  is 
allowed  by  retail  dealers  when  quantities  are  sufficient  to  make 
it  profitable.  Perishable  articles  should  be  bought  from  reliable 
dealers,  who  will  also  allow  percentage  if  the  amounts  warrant 
it.  In  institutions  where  there  is  a  dormintory,  or  in  schools 
where  there  is  a  lunch  room,  some  cooperation  in  purchase  makes 
for  economy.  Of  course  this  is  not  possible  in  all  places,  especi- 
ally in  the  public  school  system  of  our  large  cities;  but  in  each 
situation  careful  planning  for  the  buying  must  certainly  tend  to 
reduce  expenses. 

(2)  Class  Management:  in  order  to  keep  down  the  cost,  the 
following  two  plans  are  in  general  use.  Where  individual  work 
is  given,  each  child  handles  the  least  possible  quantity.  In  cer- 
tain schools,  for  instance,  the  pupil  will  make  only  one  muffin, 
say,  or  one  baking  powder  biscuit.  The  second  method  is  to 
allow  the  children  to  work  in  groups  upon  one  dish,  the  group 
varying  from  one  to  three  or  four.  Each  of  these  methods  has 
its  defects.  In  the  first,  the  pupils  lack  all  opportunity  for  deal- 
ing with  the  normal  quantity  as  used  in  the  family,  and  in  some 
processes  fail  to  develop  proper  methods  of  manipulation  on  this 
account.  The  chief  defect  of  the  second  method  is  that  the 
child  never  has  full  responsibility  from  beginning  to  end  for 
any  one  article.  Either  of  these  methods  will  reduce  the  cost  to 
two  cents  per  capita  per  lesson.  This  fact  is  evident  from  study- 
ing the  statistics  appended.  In  the  Chicago  schools  the  individual 
method  is  largely  used ;  in  the  New  York  public  schools,  the 
group.  If  either  of  these  methods  alone  can  reduce  the  cost  to 
two  cents  per  capita,  surely  some  wise  combination  of  the  two 
might  have  the  same  result.  It  is  in  the  batter  work,  for  in- 
stance, where  individual  work  gives  the  pupil  opportunity  to 
develop  skill;  yet  a  normal  quantity  is  costly.  Therefore,  here  it 
might  be  wise  to  have  one  or  two  lessons  of  the  individual  type, 
and  others  of  the  group  type. 

(3)  There  are  several  ways  in  which  this  burden  can  be 
lightened  to  the  school.  In  many  of  our  training  schools  and 
colleges  a  laboratory  fee  is  paid  by  the  students.  But  it  is  in  the 
use  of  some  commercial  plan  that  the  best  solution  of  this  diffi- 
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cult  problem  may  be  found.  By  commercial,  is  meant  some  plan 
which  involves  the  selling  of  the  cooked  products,  either  in  a 
lunch  room  or  to  individuals.  It  is  interesting  to  note  that  varied 
forms  of  this  method  are  already  in  existence  in  different  parts 
of  this  country.  In  addition  to  the  fact  that  by  selling  products 
the  appropriation  is  increased,  there  are  two  strong  arguments  in 
favor  of  this  plan :  in  the  first  place,  it  gives  the  pupil  opportunity 
to  work  with  normal  quantities,  which  is  certainly  most  desirable ; 
and  in  the  second,  it  familiarizes  her  in  a  practical  way  with  the 
cost  of  food  materials  and  with  the  market  value  of  her  labor. 

The  following  reports  are  from  schools  where  such  methods 
are  in  use. 

Miss  Annie  L.  Bennet,  Director  of  the  School  of  Practical 
Arts,  Boston,  Mass.,  writes :  "We  are  allowed  a  monthly  sum 
which  averages  one  cent  a  lesson  per  pupil.  This  allowance 
would  not  purchase  supplies  sufficient  to  enable  the  pupils  to  do 
individual  cooking,  and  to  prepare  meals.  The  problems  of  util- 
izing perishable  products,  and  providing  for  a  school  luncheon 
were  before  us,  and  we  decided  to  utilize  the  products  of  the 
cooking  lessons  for  the  school  lunch.  The  girls  of  the  domestic 
science  class  take  charge,  with  helpers  from  the  other  classes,  in 
arranging  and  selling  the  food.  The  proceeds  are  used  for  the 
purchase  of  supplies.  By  this  method  we  increase  our  allowance 
so  that  girls  are  able  to  cook  larger  quantities,  and  have  more 
individual  responsibility.  As  a  further  help  we  have  been  able 
to  secure  trade  discounts  at  the  stores." 

System  worked  out  for  the  Hebrew  Technical  School  for 
Girls,  New  York  City,  by  Miss  Birdseye  and  Miss  Cumstock, 
under  Miss  Anna  Hedges,  director.  This  plan  reduces  the  out- 
lay to  the  school  to  .0312  per  pupil  per  month.  Miss  Birdseye 
writes  :  "For  the  past  eighteen  months  we  have  daily  prepared  and 
served  luncheons,  varying  from  sixteen  to  twenty-five  in  number, 
for  the  teachers  of  our  school.  The  price  of  these  luncheons  is 
fifteen  cents  a  meal  and  is  intended  to  cover  simply  the  cost  of 
material  used  and  of  breakage.  The  luncheons  are  prepared, 
during  the  last  45-minute  period  of  the  morning,  by  the  manual 
senior  class,  under  the  supervision  of  a  cooking  teacher.     This 
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class,  numbering  about  20  students,  can  therefore  get  the  equi- 
valent of  21/*  double  periods  of  cooking  a  week  without  expense 
to  the  school.  To  the  actual  cooking  of  meals  is  often  added 
experience  in  planning  the  luncheons  and  in  marketing.  It  is 
possible  also,  as  often  as  the  nature  of  the  weekly  lesson  allows, 
to  dispose  of  the  whole  or  a  part  of  cost  of  the  material  used. 
This  arrangement  results  not  only  in  materially  reducing  expense 
to  the  school,  but,  what  is  still  more  important,  in  enabling  the 
pupils  to  work  with  fairly  large  quantities.  We  also,  when  cook- 
ing cake,  bread,  preserves,  etc.,  in  large  quantities,  dispose  of  our 
surplus  to  teachers,  pupils  or  friends  of  the  school,  among  whom 
we  always  find  a  ready  market." 

Miss  Mary  Urie  Watson,  of  Macdonald  Institute,  Guelph, 
Ontario,  writes :  "The  revenue  from  the  sale  of  food  cooked  in 
the  Home  Economics  classes  amounted  to  $64.75  m  I9°7>  which, 
of  course,  lessens  the  net  cost  of  foodstuff's,  fuel,  etc.  The  cost  of 
foodstuffs  for  class  use  is  considerably  lightened  by  the  use 
of  Macdonald  Hall  materials  whenever  the  dishes  which  the 
teacher  wishes  to  have  the  class  study  and  make,  are  suitable  for 
the  next  meal  in  the  Hall.  The  housekeeper  of  the  Hall  cooper- 
ates heartily  in  this." 

A  list  is  appended  of  estimates  of  cost  of  materials  collected 
from  a  number  of  elementary  and  high  schools.  These  estimates 
to  be  thoroughly  intelligible  should  be  accompanied  by  the  course^ 
of  study,  but  space  does  not  permit  in  this  pamphlet. 

Boston  Public  Elementary  High  School,  ....  per  capita  per  lesson  $    .023 

Public  Elementary  School,  Chicago,  111 .02 

Public  Elementary  School,  Los  Angeles,  Cal.  .021 

Public  Elementary  School,  Minneapolis,  Minn.  .02 

Public  Elementary  School,  Newark,  N.  J.  .  .  .02 

Public  Elementary  School,  New  York .02 

Public  Elementary  School,  Philadelphia,   Pa.  "                  "                .02 

Public  Elementary  School,  St.  Louis,  Mo.  .  .  "                  "                .02 

Public  Elementary  School,  Washington,  D.  C.  .02 
Boston  Public  High  School  of  Practical  Arts 

allowed     -Oi 

Public  High   School,  Los  Angeles,  Cal "                  "                .021 

High    School    Classes,    Macdonald    Institute, 

Guelph,    Canada    .027 
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Public  High  School,  St.  Louis,  Mo "  "  .02 

Public  High  School,  Washington,  D.  C "  "  .02 

Public  High  School,  Brookline,  Mass.,  provisions  per  year,  about 

eighty   pupils    250.00 

The  average  cost  of  materials  as  reported  from  a  few  col- 
leges is  per  student  per  year,  6  hours  a  week  for  30-36  weeks, 
$7.50  to  $10.00. 

Another  expense  is  the  cleansing  of  the  laboratories.  In 
most  of  our  schools  it  is  not  possible  to  have  paid  service  and 
therefore  most  of  the  cleansing  has  to  be  done  by  the  pupils  in 
conjunction  with  the  janitor ;  but  here,  again,  it  is  sometimes 
necessary  for  the  teacher  to  insist  that  something  be  allowed  her, 
at  least  occasionally,  for  the  services  of  a  trained  worker. 

The  question  of  laundering  towels  is  a  difficult  one.  In  a 
school  kitchen,  if  the  schedule  allows  time  enough  the  children 
can  wash  the  towels  daily,  but  in  addition  to  this  the  towels  need 
to  be  sent  out  once  in  a  while  to  be  thoroughly  laundered.  If 
there  is  a  laundry  in  the  building,  of  course  the  work  can  be 
done  there.  In  many  schools  there  is  not  time  enough  for  the 
pupils  to  complete  their  work  in  cooking  and  also  to  wash  the 
towels  properly ;  this,  then,  becomes  quite  an  item  of  expense. 
The  following  items  show  how  much  this  means  in  the  budget. 
Towels  for  about  300  students  per  week,  30  weeks,  $200. 

Very  few  estimates  have  been  obtained  for  the  annual  break- 
age and  wear.  At  Teachers  College,  Columbia  University,  in 
three  cooking  and  two  dining  rooms,  including  the  college  rooms 
and  the  Speyer  School,  used  weekly  by  some  400  students,  includ- 
ing children,  the  cost  has  been  estimated  for  the  years  1906-7, 
1907-8  as  follows:  Breakage,  $25.00;  replacing  towels,  $30.00. 

Very  little  information  has  been  collected  as  yet  in  regard  to 
the  total  cost  of  maintenance  of  a  large  department  of  domestic 
science.  This  total  would  include  teachers'  salaries.  One  well 
equipped  department  belonging  to  a  western  university  reports 
sixteen  thousand  dollars  as  the  total  for  the  year. 


CHAPTER  VIII 

THE  NEW  HOUSEHOLD  ARTS  BUILDING,  TEACHERS 
COLLEGE,  COLUMBIA  UNIVERSITY 

In  a  study  of  equipment  for  the  teaching  of  domestic  science, 
it  seems  appropriate  to  give  a  brief  description  of  the  new  building 
which  is  being  erected  at  Teachers  College  to  shelter  instruction 
in  the  household  arts  and  sciences,  and  to  refer  to  the  new  School 
of  Household  Arts  which  will  occupy  this  building  in  September. 
This  School  of  Household  Arts  was  made  possible  by  the  gift  in 
1907  of  nearly  a  half  million  dollars  for  a  suitable  building  and 
equipment.     It  will  continue  and  greatly  amplify  the  instruction 


Fig.  28.     Basement,  School  of  Household  Arts,  Teachers  College,  Columbia 
University 

for  many  years  carried  on  by  the  Departments  of  Domestic  Art, 
Science,  and  Administration  at  Teachers  College.  In  reality, 
however,  the  School  is  a  new  creation  which  proposes  a  school  of 
collegiate  rank,  devoted  to  the  household  arts  and  sciences  and 
intended  primarily  to  train  teachers  of  these  subjects  for  public, 
technical  and  collegiate  education;  at  the  same  time,  the  School 
will  undertake  to  equip  professional  workers  who  may  find  service 
as  managers  of  large  domestic  and  institutional  households  and  in 
allied  fields,  as  hospital  management,  dietetics,  interior  decoration, 
laundry  management,  etc.    As  the  engineering  college  has  opened 
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new  professions  for  men,  so  it  is  believed  this  School  will  aid  in 
establishing  similar  opportunities  for  women  in  the  domain  of  the 
household,  both  domestic  and  institutional. 

The  new  building  of  the  School  of  Household  Arts  is  of  brick 
and  Long  Meadow  brownstone,  from  designs  by  Parish  & 
Schroeder,  of  New  York.  Joining  the  main  building  of  the  Col- 
lege on  the  east,  it  extends  160  feet  along  121st  street,  with  a 
depth  of  60  feet,  thus  affording  on  five  floors  over  an  acre  of  floor 
space.  In  addition  to  the  five  floors  there  are  a  practicable  base- 
ment and  a  tower  of  two  additional  stories  rising  120  feet  from 
the  street  level.  In  style  the  building  is  an  adjustment  between 
the  pointed  gothic  of  the  main  buildings  of  the  College,  and  the 
Georgian  of  most  of  the  other  structures  of  the  University.  The 
design  and  ornamentation  of  the  tower  and  an  open  air  pulpit, 
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Fig.  29.     First  floor,  School  of  Household  Arts,  Teachers  College,  Colum- 
bia University 

are  suggestions  of  Magdalen  College,  Oxford.  The  building  as 
a  whole  will  contain  about  one  hundred  and  fifty  rooms.  The 
floors  from  the  first  to  the  fourth  are  connected  directly  with  the 
main  corridors  of  the  College.  The  main  entrance  to  the  build- 
ing is  through  a  porch  at  the  base  of  the  tower,  which  in  time 
will  open  upon  an  interior  court,  to  be  formed  by  the  erection  of 
additional  buildings  between  the  present  main  College  building 
and  Whittier  Hall  as  the  growth  of  the  institution  may  make 
necessary  in  future  years.  The  purposes  and  general  equipment 
of  the  different  floors  may  be  stated  briefly. 
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The  basement  (Fig.  28),  thanks  to  the  location  of  the  build- 
ing on  a  slope,  is  for  more  than  half  its  length  entirely  above 
ground,  and  gives  space  for  two  large  laundry  laboratories,  each 
about  28  x  40,  with  northern  exposure.  One  room  will  be 
equipped  with  tables,  so  that  it  will  be  available  for  general 
instruction  as   well   as  the   special  use  mentioned ;  the   other  is 


Fig.  30.     Second    floor,    School    of    Household    Arts,    Teachers    College, 
Columbia  University 
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Fig.  31.  Third  floor,  School  of  Household  Arts,  Teachers  College,  Colum- 
bia University- 
equipped  as  a  laundry  laboratory  with  fixed  tubs,  ironing  tables, 
and  other  necessary  apparatus  for  hand  laundry  work ;  here,  also, 
is  the  typical  apparatus  of  a  power  laundry,  including  the  wash- 
wheel,  extractor,  mangle,  and  steam-drying  room.  This  room 
will  make  possible  instruction  in  domestic  laundering  and  also 
in  the  management  of  institutional  laundries,  as  they  exist  in 
hospitals,  dormitories  and  other  large  households.     The  laundry 
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laboratory,  with  its  tile  floor  and  wainscoting  and  snowy  linen, 
should  be  one  of  the  most  attractive  rooms  of  the  building.  On 
the  basement  floor,  a  testing  laboratory  is  located,  provided  with 
electric,  gas,  steam,  water  and  flue  connection,  in  which  ad- 
vanced study  of  mechanical  appliances  for  the  household,  ranges, 
fuels,  etc.,  can  be  accommodated.  Here,  too,  is  the  general  locker 
room  of  the  building,  with  five  hundred  individual  steel  lockers 
for  student  use. 

The  first  floor  (Fig.  29),  provides  quarters  for  the  adminis- 
trative offices  and  for  several  members  of  the  instructing  staff. 
It  also  gives  space  for  the  two  large  lecture  rooms  of  the  building, 
each  seating  100  people  and  arranged  to  be  thrown  together  at 


Fig.  32.     Fourth    floor.    School    of    Household    Arts,    Teachers    College, 
Columbia  University 

will,  and  a  spacious  reading  room  and  study  hall  for  students. 
This  last-named  room  is  designed  to  have  display  cases  for  illus- 
trative material  and  commodious  storage  for  reserve  collections 
which  may  not  be  on  display ;  here,  too,  in  alcoves,  will  be  shelved 
special  pamphlet  collections  bearing  on  the  household  arts  as 
catalogs  and  courses  of  study,  government  reports  and  periodicals, 
pamphlets  and  other  printed  material.  Owing  to  the  late  de- 
velopment of  home  economics  instruction,  carefully  selected  col- 
lections of  literature  of  this  sort  are  invaluable.  With  these  will 
be  located  reference  books  and  certain  library  books,  duplicates 
of  those  available  in  the  general  College  library,  so  that  with  the 
large  number  of  students,  specialized  reading  may  be  done  in 
either  place.     These  three  large  rooms  can  be  thrown  together 
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by  means  of  wide  doorways  and  movable  partitions,  so  that  for 
purposes  of  exhibitions  or  large  gatherings,  a  space  150  x  30  feet 
can  be  made  available. 

The  division  of  Foods  and  Cookery  occupies  the  entire  second 
floor  (Fig.  30),  which  provides  three  main  cooking  laboratories, 
each  accommodating  thirty  students,  the  desk  equipment  varying 
in  each  laboratory  according  to  its  purpose,  whether  for  begin- 
ners or  for  advanced  students.  A  feature  of  two  of  the  rooms  is 
the  provision  of  individual  installations  of  stove,  kitchen  cabinet, 
and  sink  for  each  student.  A  fourth  laboratory  for  class  exer- 
cises in  institutional  cookery  or  large  quantity  cooking,  is  pro- 
vided at  the  end  of  one  of  these  laboratories,  with  typical  ranges, 
broiler,  steam  cooking  apparatus,  steam  table,  and  other  appa- 
ratus. Adjoining  this  room  is  the  Table  Service  Laboratory,  a 
room  providing  space  for  exercises  in  table  setting,  and  in  the 
service  of  meals.  Another  laboratory  is  equipped  for  experi- 
mental cookery  by  advanced  students.  Offices,  service  rooms 
and  store  rooms  complete  the  equipment  of  this  floor. 

The  division  of  Textiles  and  Clothing  occupies  the  third  floor 
(Fig.  31),  with  four  large  laboratories  along  the  north  side  of 
the  building  for  instruction  in  hand  and  machine  sewing,  milli- 
nery and  dressmaking.  These  rooms  are  arranged  so  that  they  can 
be  combined  by  doors  into  two  large  laboratories.  There  is  also 
provided  a  students'  work  room,  equipped  with  sewing  machines 
and  work  tables,  to  which  students  may  take  their  sewing,  outside 
of  class  hours ;  this  enables  them  to  begin  problems  under  the 
direction  of  the  instructor,  and  to  continue  to  work  upon  them 
during  free  hours  in  the  student  work  room.  There  are  also  the 
necessary  offices,  conference  and  service  rooms. 

The  divisions  of  Household  Chemistry,  Physiological  Chemis- 
try, and  Nutrition  are  quartered  on  the  fourth  floor  (Fig.  32), 
where  three  large  laboratories,  which  accommodate  thirty  stu- 
dents each,  are  provided.  There  are  also  advanced  laboratories 
in  Household  Chemistry  and  Physiological  Chemistry,  besides 
the  requisite  service  rooms,  offices,  and  recitation  rooms.  This 
equipment  will  provide  for  elementary  and  advanced  instruction 
in    Household    Chemistry   and    in    Physiological    Chemistry   and 
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Nutrition.  On  the  floor  above  there  is  also  a  research  laboratory 
for  advanced  students  in  nutrition,  providing  all  necessary  equip- 
ment for  investigations  in  human  and  animal  nutrition. 

In  addition  to  the  nutrition  research  laboratory  just  mentioned, 
on  the  fifth  floor  (Fig.  33),  are  to  be  found  four  studios  for 
household  art  and  textile  instruction  and  a  model  apartment  for 
teaching  purposes.  This  apartment  consists  of  a  series  of  six 
rooms,  arranged  like  the  typical  city  apartment,  which  will  be 
utilized  for  instruction  in  interior  decoration  and  house  furnish- 
ing, in  dining  room  instruction,  housewifery,  and  home  nursing, 
and  many  other  subjects  of  the  household  arts  which  can  best  be 
taught  by  utilizing  a  set  of  living  rooms.  The  demonstration 
apartment  adjoins  the  nutrition  research  laboratory,  so  that  dur- 
ing research  work  in  human  nutrition  it  will  be  possible  to  have 
the  subjects  live  in  the  apartment  under  experimental  conditions. 
The  appointments  for  household  art  referred  to  include  two  large 
studios  for  elementary  and  advanced  instruction  in  household  art, 
designing,  and  house  decoration,  and  also  a  smaller  studio  for 
advanced  and  graduate  students  who  are  engaged  in  individual 
problems.  The  textile  laboratory  provides  unique  equipment,  in 
that  laboratory  desks  are  included  for  chemical  and  microscopic 
studies  of  textile  fibers  and  fabrics,  also  apparatus  for  experi- 
mental work  in  dyeing  and  other  equipment  necessary  for  the 
development  of  instruction  intended  to  educate  the  purchaser  of 
textiles. 

The  tower  of  the  building  rises  two  stories  above  the  fifth 
floor  and  makes  possible  the  provision  of  six  small  rooms,  which 
for  the  present  will  be  assigned  to  the  Music  Department  of  the 
College  for  piano  practice  rooms.  The  tower  will  also  shelter 
the  great  clock  of  the  College,  the  dial  of  which  will  appear  on 
the  south  face  of  the  tower.  The  height  of  the  tower  above  the 
building  makes  possible  the  furnishing  of  elevator  service  to  the 
roof  of  the  building,  which  has  been  constructed  as  a  broad 
court,  nearly  100  x  25  feet  in  extent,  surrounded  by  a  rampart. 
This  open-air  space  will  be  available  for  purposes  of  experimenta- 
tion, as  in  textile  work,  which  needs  to  be  carried  on  in  the  outer 
air.     It  will  also  be  available  as  a  place  of  student  resort  and 
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recreation,  and  during  the  summer  season,  at  least,  promises  to 
find  a  use  in  college  festivities  and  other  gatherings. 

One  may  quote  from  an  official  statement  of  the  new  School 
of  Household  Arts  as  follows  regarding  the  courses  to  be  offered : 

''The  School  is  administratively  one  of  the  more  than  twenty 
departments  of  Teachers  College,  and  as  such  is  designed  to  pro- 
vide training  for  teachers  of  all  grades  in  the  special  fields  of 
the  household  arts  and  sciences,  including  for  advanced  students, 
graduate  study  and  preparation  for  university  and  college  pro- 
fessorships and  instructorships  in  home  economics  and  its  con- 
stituent fields  of  Household  Arts  Education,  Domestic  Science, 
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Fig.  33.     Fifth  floor,  School  of  Household  Arts,  Teachers  College,  Colum- 
bia University 

Domestic  Art,  the  Chemistry  of  Nutrition,  Dietetics,  House 
Decoration,  Textiles  and  Needle  Work,  Sanitation,  and  Household 
Administration ;  also  preparation  for  positions  as  supervisors  of 
Domestic  Science  and  Art  in  public  schools,  and  heads  of  depart- 
ments of  Domestic  Science  and  Domestic  Art  in  normal  and 
teachers'  training  school,  and  positions  as  superintendents  or 
teachers  in  training  schools  for  nurses,  as  well  as  professional 
training,  both  theoretical  and  practical,  for  technical  teachers  in 
the  household  arts  in  secondary,  grammar  and  elementary  schools ; 
also  special  preparation  for  teachers  of  the  household  subjects  in 
trade  schools  and  practical  arts  high  schools,  and  for  social  work- 
ers who  teach  the  household  arts  in  connection  with  settlements 
and  other  social  institutions,  as  visiting  housekeepers  and  dieti- 
tians and  visiting  and  school  nurses. 
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"In  addition  to  furnishing  preparation  for  teaching  positions 
of  all  grades  from  elementary  school  to  university,  the  School  of 
Household  Arts  provides,  by  a  proper  combination  of  courses, 
necessary  technical  training  for  institutional  positions  which  re- 
quire much  the  same  equipment,  as  that  of  household  and  institu- 
tional manager  in  college  and  school  dormitories,  hospitals  and 
other  institutional  households,  dietitian  in  institutions,  superin- 
tendent of  school  lunch  rooms,  manager  of  institutional  laundry, 
superintendent  of  day  nursery,  house  decorator,  social  worker 
and  other  professional  positions  which  are  offering  practical  op- 
portunities in  the  arts  and  sciences  upon  which  rational  household 
living  depends." 

Corresponding  to  the  courses  for  teachers,  professional  cur- 
ricula are  provided  leading  to  the  Bachelor  of  Science  degree  in 
Education  and  the  Bachelor's  Diploma  in  Domestic  Art,  Domestic 
Science,  Supervision  of  Domestic  Art  and  Science,  and  Hospital 
Economy ;  also  leading  to  the  degree  of  Master  of  Arts  and  Doctor 
of  Philosophy  and  to  the  Master's  and  Doctor's  Diploma  in  Teach- 
ing. In  preparation  for  non-teaching  positions,  technical  cur- 
ricula lead  to  technical  certificates  in  Household  Management, 
Dietetics,  House  Decoration,  and  in  other  approved  fields. 

In  addition  to  these  curricula,  a  large  number  of  "Special 
Classes"  provide  instruction,  particularly  in  practical  subjects,  for 
students  who  wish  to  register  for  part  time  only.  Besides  the 
courses  offered  within  the  School,  its  regular  students  are  per- 
mitted to  elect  courses  in  other  divisions  of  the  University,  and 
many  public  lectures  both  within  its  own  field  and  in  other  de- 
partments of  the  University  are  open  to  its  students  and  to  the 
general  public. 
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Fig.  34.  View  from  court  of  south  fagade  of  new  Household  Arts  Build- 
ing at  Teachers  College,  Columbia  University.  Incomplete,  March, 
1909.     Main  building  of  Teachers   College  on   left 
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Fig.  36.     Commercial   cupboard 


Fig.  2>7-     Portable    laundry    equipment    in    use    in    Teachers    College,    old 
building 
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Fig.  38.     Portable    laundry    equipment     exhibit,     1904,    Domestic     Science 
Department,  Teachers  College,  Columbia  University 


Fig.  39.     Exhibit   of   laundry   work,    1004.   Domestic   Science    Department, 
Teachers  College,  Columbia  University 


263]  Equipment  for  Teaching  Domestic  Science 


85 


Fig.  40.     Laundry   work.   New   York   City  public  schools 


Fig.  41.     Domestic  science   laundry   work,   New   York  City  public   schools 
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Fig.  42.     Laundry   class   room,    Macdonald   Institute,   Guelph,    Canada 


Fig.  43.     Dining  table,   University  of   Nebraska,   temporary   building 
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ng.  44.     Dining   room.   Mechanics  Institute,   Rochester,  N.   Y. 


Fig.  45.     Dining  room,   University  of  Illinois 
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Fig.  46.     Packing  box  equipment,    Teachers   College,   Columbia   University 


Fig.  47.     Portable    equipment    for    district    schools,    Macdonald    Institute, 
Guelph,  Canada.     Boards  on  horses 
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rit>\  48.     Portable    equipment    for    district    schools,    Macdonald     Institute, 
Guelph,  Canada.     Boards  <>n  schoolroom  desks 


Fig.  49.     Stored  portable  equipment   fur  district  schools,   Macdonald   Insti- 
tute, Guelph,  Canada 
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Fig.  50.     Equipment   in   Elementary  Public  School,  Washington.   D.   C 


Fig.  51.     Ogden   Cooking    School,   State    Normal    School,    Allien-.,   Ga. 
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Fig.  52.     Kitchen   remodeled   from  class   room,  Tenafly,    N.   J. 


Fig,  53.     Brookline,  High   School,   Brookline,    Mass. 
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Fig.  54.     Cooking  room.  Public  School  21,  Manhattan,  New  York  City 


Fig.  55.     Cooking  room,  Technical  High  School,  Cleveland,  Ohio 
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Fig.  56.      Domestic     science     room,    James     E.     Yeatman    High     School, 
St.  Louis,  Mo.     Wm.  B.  Ittner,  architect. 


Fig.  57.     Kitchen,    Drexel    Institute,    Philadelphia,    Pa. 
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Fig.   58.     Kitchen,    Mechanics    Institute,    Rochester,    N.    Y. 


Fig.  59.     Practice    kitchen,    Maedonald    Institute,    Guelph,    Canada 
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Fig.  (x>.     Kitchen,    Macdonald    Institute,    Guelph,    Canada 


Fig.  61.      Kitchen,     Department     of     Household     Science,     University     of 
Illinois 
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Fig.  62.     Food  laboratory,    University   of   Illinois 


Fig.  63.     Portable  equipment  for  demonstration,  Domestic  Science  Depart- 
ment, Teachers  College,  Columbia  University 
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THE  MAKING  OF  A  GIRLS  TRADE  SCHOOL 

PART  I 
ORGANIZATION  AND  WORK 

„.  The   Manhattan   Trade   School    for   Girls   began   its 

work  in  November,  1902.  The  building  selected  for 
the  school  was  a  large  private  house  at  233  West  14th  Street, 
which  was  equipped  like  a  factory  and  could  comfortably 
accommodate  100  pupils.  Training  was  offered  in  a  variety  of 
satisfactory  trades  which  required  the  expert  use  of  the  needle, 
the  paste  brush,  and  the  foot  and  electric  power  sewing  machines. 

Beginning  with  twenty  pupils  on  its  first  day  it  was  but  a 
few  months  before  the  full  100  were  on  roll  and  others  were 
applying.  In  endeavoring  to  help  all  who  desired  instruction 
the  building  was  soon  overcrowded.  It  thus  became  evident 
that,  unless  increased  accommodation  was  provided,  the  number 
already  in  attendance  must  be  decreased  and  others,  anxious  for 
the  training,  must  be  turned  away.  It  was  decided  that  even 
though  the  enterprise  was  young  the  need  was  urgent,  demand- 
ing unusual  exertion.  It  would  therefore  be  wise  to  make  every 
effort  to  purchase  more  commodious  quarters.  In  June,  1906, 
the  school  moved  to  a  fine  business  building  at  209-213  East  23rd 
Street,  which  could  offer  daily  instruction  to  about  500  girls. 

The  movement  owes  its  existence  to  the  earnest  study  that  a 
group  of  women  and  men,  interested  in  philanthropic,  sociolog- 
ical, economic  and  educational  work,  gave  to  the  condition  of 
the  working  girl  in  New  York  City.  They  were  all  intimately 
acquainted  with  the  difficulties  of  the  situation.  Early  in  the 
winter  of  1902,  this  committee  made  a  special  investigation  of 
the  workrooms  of  New  York.  They  were  but  the  more  con- 
vinced (1)  that  the  wages  of  unskilled  labor  are  declining;  (2) 
while  there  is  a  good  opportunity  for  highly  skilled  labor,  the 
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supply  is  inadequate;  (3)  the  condition  of  the  young,  inexpert 
working  girl  must  be  ameliorated  by  the  speedy  opening  of  a 
trade  school  for  those  who  have  reached  the  age  to  obtain 
working  papers;  (4)  if  public  instruction  could  not  immediately 
undertake  the  organization  of  such  a  school  then  private  initia- 
tive must  do  it  even  though  it  must  depend  for  its  support  upon 
voluntary  contributions.  The  result  was  that  an  extreme  effort 
was  put  forth  and  the  following  November  the  first  trade  school 
in  America,  for  girls  of  fourteen  years  of  age,  was  begun. 

The  first  Board  of  Administrators,  composed  largely  of 
members  of  the  original  committee  of  investigators,  was  as 
follows : 

President,  Miss  Virginia  Potter;  Vice-Presidents,  Dr.  Felix 
Adler,  Mr.  John  Graham  Brooks,  Mrs.  Theodore  Hellman,  Mrs. 
Anna  Garlin  Spencer,  Mrs.  Henry  Ollesheimer;  Treasurer,  Mr. 
J.  G.  Phelps  Stokes ;  Secretary,  Mr.  John  L.  Eliot ;  Assistant 
Secretary,  Miss  Louise  B.  Lockwood ;  Director,  Professor  Mary 
Schenck  Woolman. 

_,  .        The  immediate  purpose   of  the   school   was   to 

Purpose  and  .      .  r  , 

train  the  youngest  and  poorest  wage-earners  to 
o  cofo& 

be   self-supporting,   as   quickly   as   possible.     It 

was  decided  to  help  the  industrial  workers  rather  than  the  com- 
mercial and  professional  as  the  last  two  are  already  to  some 
extent  provided  for  in  education.  The  function  of  the  school 
was,  therefore,  that  of  the  Short-Time  Trade  School,  which 
would  provide  the  girl  who  must  go  to  work  the  moment  she 
can  obtain  her  working  papers  (about  fourteen  years  of  age) 
with  an  enlightened  apprenticeship  in  some  productive  occupa- 
tion. Such  training  cannot  be  obtained  satisfactorily  in  the 
market.  The  immature  workers  are  present  there  in  such  large 
numbers  that  they  complicate  the  industrial  problem  by  their 
poverty  and  inability  and  thus  tend  to  lower  the  wage.  Jane 
Addams  of  Hull  House,  Chicago,  says  these  untrained  girls 
"enter  industry  at  its  most  painful  point,  where  the  trades  are 
already  so  overcrowded  and  subdivided  that  there  remains  in 
them  very  little  education  for  the  worker."  The  school  pur- 
posed to  give  its  help  at  this  very  point. 

Trade,  on  its  side,  is  eager  to  have  skilled  women  directly 
fitted  for  its  workrooms  but  finds  them  hard  to  obtain.     The 
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school's  duty  was  to  discover  the  way  to  meet  this  wish  of  the 
employers  of  labor.  It  is  true  that  the  utilitarian  and  industrial 
education,  offered  by  public  and  private  instruction,  has  bene- 
fited the  home  and  society,  but  such  training  has  not  met  the 
problem  of  adequately  fitting  for  specific  employments  the  young 
worker  who  has  but  a  few  months  to  spare.  The  lack  in  this 
instruction  has  been  in  specific  trade  application  and  flexibility 
as  to  method,  artistic  needs,  and  mechanical  devices.  These 
points  are  essential  to  place  the  girl  in  immediate  touch  with  her 
workroom. 

Therefore  the  Manhattan  Trade  School  assumed  the  respon- 
sibility of  providing  an  economic  instruction  in  the  practical  work 
of  various  trades,  thus  supplying  them  with  capable  assistants. 
Hence  its  purpose  differed  not  only  from  the  more  general 
instruction  of  the  usual  technical  institution,  but  also  from  those 
schools  which  offered  specific  training  in  one  trade  (such  as 
dressmaking),  in  that  it  (1)  offered  help  to  the  youngest  wage- 
earners,  (2)  gave  the  choice  among  many  trades,  and  (3)  held 
the  firm  conviction  that  the  adequate  preparation  of  successful 
workers  requires  more  factors  of  instruction  than  the  training 
for  skill  alone.  The  ideals  of  the  school  were  the  following: 
(1)  to  train  a  girl  that  she  may  become  self  supporting;  (2)  to 
furnish  a  training  which  shall  enable  the  worker  to  shift  from 
one  occupation  to  another  allied  occupation,  i.e.,  elasticity;  (3) 
to  train  a  girl  to  understand  her  relation  to  her  employer,  to  her 
fellow  worker,  and  to  her  product;  (4)  to  train  a  girl  to  value 
health  and  to  know  how  to  keep  and  improve  it;  (5)  to  train  a 
girl  to  utilize  her  former  education  in  such  necessary  business 
processes  as  belong  to  her  workroom ;  (6)  to  develop  a  better 
woman  while  making  a  successful  worker;  (7)  to  teach  the 
community  at  large  how  best  to  accomplish  such  training,  i.e.,  to 
serve  as  a  model  whose  advice  and  help  would  facilitate  the 
founding  of  the  best  kind  of  schools  for  the  lowest  rank  of 
women  workers. 

In  other  words,  the  Manhattan  Trade  School  aimed  to  find  a 
way  (1)  to  improve  the  worker,  physically,  mentally,  morally 
and  financially;  (2)  to  better  the  conditions  of  labor  in  the  work- 
room; (3)  to  raise  the  character  of  the  industries  and  the  con- 
ditions of  the  homes,  and  (4)  to  show  that  such  education  could 
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be  practically  undertaken  by  public  instruction.  The  four  aims 
are  really  one,  for  the  better  workers  should  improve  the  pro- 
duct, make  higher  wages,  react  advantageously  on  the  industrial 
situation  and  on  the  home,  and  the  course  of  instruction  formu- 
lated to  accomplish  this  end,  would  help  in  the  further  introduc- 
tion of  such  training. 

It  was  not  expected  that  immature  girls  of  fourteen  or  fifteen 
years  of  age  would,  immediately  on  entering  the  market,  make 
large  salaries  or  be  broad-minded  citizens.  The  hope  was  to 
give  them  a  foundation  which  would  enable  them  to  adapt  them- 
selves to  situations  best  fitted  to  their  abilities  and  to  make 
possible  a  steady  advance  toward  better  occupations,  wages  and 
living. 

'         ,.  .        .  The  conditions  of  life  among  many  of  the 

Condition  Among  ,  .  T       __    ,    Z..  ,    .  a 

u/  wage-earners  of  New  York  City  are,  briefly 

stated,  as  follows:  Thousands  of  families 
are  so  poor  that  the  children  must  go  to  work  the  moment  the 
compulsory  school  years  are  over.  In  1897,  14,900  boys  and 
girls  dropped  from  the  fifth  school  grade,  most  of  them  going  to 
work  from  necessity  more  or  less  pressing.  To  rise  to  important 
positions  in  factories,  workrooms  or  department  stores,  will 
require  a  practical  combination  of  any  needed  craft  with  the 
ability  to  utilize  their  school  education  in  rapid  deductions,  busi- 
ness letters,  accounts  and  trade  transactions.  The  public  school 
offers  such  children  a  general  education  which  will  be  completed 
in  the  eighth  grade,  but  the  majority  leave  before  that  time.  For 
varying  reasons,  such  as  their  foreign  birth,  irregular  attend- 
ance, the  impossibility  of  much  personal  attention  in  the  crowded 
classes  of  a  great  city,  poor  conditions  of  health,  and  the  desire 
of  the  pupils  to  escape  the  routine  of  school  as  soon  as  the  law 
will  allow,  the  greater  number  of  them,  who  go  early  into  trade, 
have  not  had  a  satisfactory  education  for  helping  them  in  their 
working  life.  Year  after  year  are  they  found  wanting,  and  yet 
young  workers  still  come  from  the  schools  at  fourteen  with  poor 
health,  little  available  hand  skill,  unprepared  to  write  business 
letters  or  to  express  themselves  clearly  either  by  tongue  or  pen, 
uninterested  in  the  daily  news  except  in  personal  or  tragic  events, 
unaware  of  municipal  conditions  affecting  them,  ignorant  of  the 
simple  terms  of  business  life,  and  with  their  arithmetic  unavail- 
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able  for  use,  even  in  the  simple  fundamental  processes  when 
complicated  with  details  of  trade.  The  mechanical  processes, 
therefore,  which  they  do  know  are  now  useless  unless  they  can 
first  think  out  the  problem. 

These  boys  and  girls  have  no  regret  at  leaving  the  schools 
and  are,  as  a  rule,  glad  to  get  to  work.  The  tragedy  of  life, 
however,  begins  when  they  become  wage-earners,  for  they  are 
only  fitted  for  unskilled  and  poorly  paid  positions,  A  little 
fourteen  year  old  girl  finds  it  difficult  to  obtain  a  satisfactory 
occupation  in  the  teeming  workrooms  of  New  York.  She,  or 
some  member  of  her  family,  eagerly  searches  the  advertising 
sheet  of  one  of  the  daily  papers.  Most  of  the  "Wants"  are 
entirely  beyond  her  crude  powers  to  supply.  An  unskilled 
worker  is  perhaps  desired  in  some  business  house,  but  the  appli- 
cant finds  that  hundreds  of  other  girls  are  flocking  to  obtain  the 
same  position  and  her  chance  is  too  remote  for  hope.  Or  perhaps, 
after  weary  days  of  wandering  about  from  place  to  place  she  is 
recommended  to  the  boss  of  some  shop,  and  finds  herself  in  the 
midst  of  machines  which  rush  forward  at  4,000  or  more  stitches 
a  minute.  She  assists  a  busy  worker  on  men's  shirts,  her  duty 
being  to  pin  parts  together,  to  finish  off,  or  to  run  errands. 
From  early  morning  to  late  afternoon,  with  an  interval  for 
lunch,  she  must  be  ready  to  lend  a  hand.  She  can  get  at  best 
but  $2.50  or  $3.00  per  week.  No  rise  is  possible  in  this  shop 
unless  she  can  work  well  on  a  machine.  Her  fellow  workers 
are  too  busy  to  teach  her,  for  each  moment's  pause  means 
reduction  in  their  little  wage.  Perhaps  she  does  persist  and 
finally  can  control  a  machine.  By  learning  to  do  one  thing 
rapidly  she  can  obtain  a  better  wage,  but  two  or  even  more  years 
in  trade  often  pass  before  she  can  earn  five  dollars  a  week. 
After  several  seasons  spent  in  doing  the  same  process  thousands 
of  times,  her  desire  for  new  work  becomes  deadened,  and  she  is 
afraid  to  attempt  anything  different  from  her  one  set  task.  She 
usually  refuses  to  try  more  advanced  work,  even  if  offered  a 
good  salary  while  she  is  learning,  for  she  has  lost  her  ability  to 
push  ahead. 

In  general,  it  may  be  said  that  the  untrained  girl  has  to  take 
the  best  place  she  can  find,  without  reference  to  her  ability,  her 
physical  condition,  or  her  inclination.    The  most  desirable  trades 
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are  seldom  open  to  her,  for  they  require  workers  of  experience, 
or,  at  least,  those  who  have  had  recognized  instruction.  Even 
if  a  green  girl  enters  a  skilled  trade,  she  cannot  rise  easily  in  it, 
and  is  apt  to  be  dropped  out  at  the  first  slack  season.  The  sort 
of  positions  open  to  her  have  usually  little  future,  as  they  are 
isolated  occupations  that  do  not  lead  to  more  advanced  work. 
Illustrations  of  these  employments  are  wrapping  braid,  sorting 
silk,  running  errands,  tying  fringe,  taking  out  and  putting  in 
buttons  in  a  laundry,  dipping  candy,  assorting  lamps,  making 
cigarettes,  tending  a  machine,  and  tying  up  packages.  These 
young  unskilled  girls  wander  from  one  of  these  occupations  to 
another,  their  salaries,  never  running  high,  rise  and  fall  accord- 
ing to  the  need  felt  for  the  worker,  and  not  because  her 
increasing  ability  is  a  factor  in  her  trade  life.  After  several 
years  spent  in  the  market  she  is  little  better  off  than  at  her 
entrance. 

It  was  to  relieve  this  serious  situation  that 
Sonic  Difficulties  ^  Manhattan  Trade  School  was  founded. 

of  Organization  ,,  ,  .,  .    .     ,,      £  {  .    ,• 

'        tS  It  began  its  work  in  the  face  of  great  dis- 

couragements. Employers  were  prejudiced  against  such  instruc- 
tion, for  girls  trained  in  former  technical  schools  had  not  given 
satisfaction  in  the  workrooms.  The  parents  of  the  pupils  felt 
that  they  could  not  sacrifice  themselves  further  than  the  end  of 
the  compulsory  school  year,  but  must  then  send  their  children 
into  wage-earning  positions.  It  was  impossible  to  obtain  state 
or  municipal  aid,  and  it  was  known  that  the  experiment  must  be 
costly,  for:  (1)  A  trade  school  must  be  open  all  the  year  for 
day  classes,  and  for  night  work  when  needed,  (schools  usually 
are  open  from  eight  to  ten  months).  (2)  The  work  must  be  done 
on  correct  materials,  which  are  often  expensive  and  perishable, 
but  pupils  are  too  poor  to  provide  them,  therefore  the  school 
must  plan  to  do  so.  (3)  The  supervisors  must  be  well  educated, 
with  a  broad-minded  view  of  industry,  capable  of  original 
thought  and  having  a  practical  knowledge  of  trade  requirement 
(women  of  such  calibre  can  always  command  the  best  salaries). 
The  teachers  and  forewomen  also  must  combine  teaching  ability 
with  competence  in  their  workrooms,  but  as  the  market  wishes  a 
similar  class  of  service  and  gives  excellent  wages  to  obtain  it, 
the   school   must   offer  a  like   or   even  a   larger   amount.     (4) 
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Teachers  of  highly  skilled  industries  are  expert,  usually,  in  but 
the  one  occupation,  such  as  straw-hat  making  by  electric  machine 
or  jewelry  box  making,  consequently,  even  if  the  student  body  is 
small,  the  teaching  force  can  seldom  be  reduced  without  cutting 
off  an  entire  department  or  a  trade.  A  trade  school  differs  from 
the  high  school  in  this  particular,  for  in  the  latter,  when  neces- 
sary, two  or  more  academic  subjects  can  be  taught  by  the  same 
instructor. 

Another  difficulty  confronting  the  school  at  the  beginning  was, 
that  while  numerous  occupations  in  New  York  are  open  to 
women,  there  was  reason  to  think  that  some  of  them  were  not 
well  adapted  to  them.  Little  was  known  at  that  time  of  the 
trades  offering  opportunities  for  good  wages,  steady  rise  to  bet- 
ter positions,  satisfactory  sanitary  conditions  and  moderate  hours 
of  labor ;  of  the  physical  effect  of  many  of  the  popular  occupa- 
tions ;  of  the  specific  requirements  of  each  kind  of  employment ; 
of  the  effect  of  the  working  girls  in  their  workrooms  and  in  their 
homes ;  of  their  health  and  how  to  improve  it ;  of  the  needs  and 
wishes  of  the  employers ;  of  the  relation  of  the  Trade  Union  to 
trade  instruction,  and  of  labor  legislation  already  operative  or 
which  should  be  furthered.  Before  deciding  on  courses  of 
instruction  in  the  Manhattan  Trade  School  some  accurate  knowl- 
edge of  these  facts  had  to  be  obtained. 

.  The  selection  of  definite  trades   was  made  after 

five  months  of  investigation  in  the  factories, 
workrooms  and  department  stores  of  New  York 
City.  In  general,  it  can  be  said  of  the  occupations  chosen,  that 
they  employ  large  numbers  of  women ;  require  expert  workers ; 
training  for  them  is  difficult  to  obtain;  there  is  chance  within 
them  for  rise  to  better  positions ;  the  wages  are  good  and  favor- 
able conditions,  both  physical  and  moral,  prevail  in  the  work- 
rooms. Some  trades  employing  women  were  rejected  as  they 
failed  to  meet  necessary  requirements,  while  others  were  not 
chosen  as  there  was  little  chance  in  them  to  rise  on  account  of 
men's  trades  intervening.  Slack  seasons  occurring  in  many 
otherwise  good  employments  were  considered  and  plans  were 
made  whereby  the  worker  could  be  enabled  to  shift  to  another 
allied  trade  when  her  own  was  slack.  If  a  girl  gains  complete 
control  of  her  tool  she  can  adapt  herself  to  other  occupations  in 
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which  it  is  used  with  less  difficulty  than  she  can  change  to  a 
trade  requiring  another  tool.  Women's  industries,  to  a  great 
extent,  center  around  the  skilled  use  of  a  few  tools.  These  tools 
were  selected  as  centers  of  the  school  activities  and  the  connected 
trades  were  radiated  from  them.  The  most  skilled  occupations 
were  found  to  require  the  use  of  tne  sewing  machine, — foot  and 
electric  power,  the  paint  brush,  the  paste  brush  and  the  needle. 
Statistics  show  that  teaching  the  use  of  this  last  tool  will  affect 
over  one-half  of  the  women  wage-earners  of  New  York,  of 
which  there  are  at  least  370,000.  In  addition  to  the  general  scheme 
of  fitting  a  worker  so  that  she  may  take  up  another  allied  occu- 
pation in  slack  seasons,  specific  training,  for  this  purpose,  is 
given  to  those  students  who  choose  trades  where  the  busy  season 
is  short  and  of  frequent  recurrence. 

The  curriculum  includes  instruction  in  the  following 

ra  e  trades;  the  courses  are  short  and  the  teaching  is  in 

Courses  ,    .. 

trade  lines. 

I.  Use  of  electric  power  sewing  machines. 

1.  General  Operating — (cheaper  variety  of  work — seasonal, 
fair  wages.  Better  grade  of  work — year  round,  fair  and 
good  wages,  piece  or  week  work)  :  Shirtwaists,  children's 
dresses  (cloth  and  cotton),  boys'  waists,  infants'  wear,  chil- 
dren's clothing,  women's  underwear,  fancy  petticoats, 
kimonos  and  dressing  sacques. 

2.  Special  Machines — (seasonal  to  year  round  work,  depend- 
ing on  kind  and  demand,  wages  good) — Lace  stitch,  hem- 
stitching, buttonhole,  embroidery   (hand  and  Bonnaz). 

3.  Dressmaking  Operating — (year  round,  wages  good) — Lin- 
gerie, fancy  waists  and  suits. 

4.  Straw  Sewing — (excellent  wages  for  a  short  season,  but  the 
worker  can  then  return  to  good  wages  in  general  operat- 
ing)— Women's  and  men's  hats. 

II.  Use  of  the  needle  and  foot  power  sewing  machines. 

1.  Dress  and  Garment-Making  (seasons  nine  to  eleven  months, 
and  fair  to  good  wages)  ;  uniforms  and  aprons,  white  work 
and  simple  white  embroidery,  gymnasium  and  swimming 
suits  (wholesale  and  custom),  lingerie,  dress  embroidery, 
dressmaking — plain  and  fancy. 

2.  Millinery  (short  seasonal  work,  low  wages,  difficult  for  the 
average  young  worker  to  rise)  :  Trimmings  and  frame- 
making. 
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3.  Lampshade  and  Candleshade  Making   (seasonal  work,  fair 
pay).    This  trade  supplements  the  Millinery. 

III.  Use  of  paste  and  glue:  1.  Sample  mounting  (virtually 
year  work,  fair  wages)  ;  2.  Sample  bookcovers,  labelling, 
tissue  paper  novelties  and  decorations  (seasonal  and  year 
round  work,  good  wages);  3.  Novelty  work  (year  round 
work,  changed  within  workroom  to  meet  demand,  wages 
good)  ;  4.  Jewelry  and  silverware  casemaking  (year  round 
work,  wages  good). 

IV.  Use  of  brush  and  pencil  (year  round  work,  good  wages)  : 
Special  elementary  art  trades,  perforating  and  stamping, 
costume  sketching,  photograph  and  slide  retouching. 

Note.  Year  round  work,  in  general,  includes  a  holiday  of  longer 
or  shorter  duration,  usually  without  pay. 

_  The  school  is  open  throughout  the  year  in  order  to 

train  girls  whenever  they  come — the  summer  months 
being  slack  in  most  trades  are  especially  desirable 
for  instruction.  The  tuition  is  free  and  in  cases  of  extreme 
necessity,  a  committee  gives  Student's  Aid,  in  proportion  to  the 
need.  Entrance  to  day  classes  for  girls  who  are  from  fourteen 
to  seventeen  years  of  age  and  who  can  show  their  working 
papers  or  be  able  to  produce  documentary  evidence  of  age,  if 
under  sixteen,  can  occur  any  week. 

Each  girl  who  enters,  after  selecting  her  trade,  is  given  a 
typewritten  paper  showing  the  possible  steps  of  advance  in  her 
chosen  course.  She  takes  this  home  in  order  that  the  family  may 
know  what  is  before  her.  She  can  by  special  effort  or  by  outside 
study  lessen  the  length  of  her  training.  The  first  month  in  the 
school  is  a  test  time.  If  the  girl  shows  the  needed  qualities  she 
is  allowed  to  continue. 

During  the  month  of  trial  her  instructors  decide  what  she 
needs  and  if  her  chosen  trade  is  the  best  for  her.  The  right 
is  reserved  to  make  a  complete  change  if  her  health  will  not 
stand  the  one  she  desires,  if  she  has  no  ability  for  it,  or  if  she 
gives  evidence  of  special  talent  in  another  direction. 

.    .     ...         Every  student  has,  as  a  part  of  her  trade  educa- 
Industrtal  .  .  .  ,    ,      .    ,  ,     .  . 

.      ,..  tion,  such  academic  work,  art  and  physical  training 

Intelligence  ,        ,  v  J  .  * 

as  seems  necessary ;  when  she  passes  certain  stan- 
dards she  is  then  allowed  to  devote  full  time  to  her  selected 
occupation.     It  is  not  possible  for  a  worker  who  has  skill  with 
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the  hand  and  no  education  to  back  it  up,  to  rise  far  in  her 
trade.  There  is  many  a  tragedy  in  the  market  of  the  woman 
whose  poor  early  education  prevented  her  from  getting  ahead. 
Accurate  expression,  whether  oral  or  written,  the  use  of  arithmetic 
in  simple  trade  transactions  or  detailed  accounts,  the  ability 
to  grasp  the  important  factors  in  any  situation  and  then  to 
go  to  work  without  waste  of  time  or  motion,  are  required  for 
positions  of  trust  and  for  supervision  in  any  workroom.  It 
was  soon  discovered  that  the  girls  entering  the  school  know 
arithmetic  in  an  abstract  way  but  are  at  sea  when  asked  to  meet 
the  ordinary  trade  problems.  They  are  inaccurate  in  reading  and 
copying,  they  cannot  write  a  letter  of  application,  conduct  cor- 
respondence, make  out  checks  or  keep  simple  accounts.  They 
are  ignorant  of  the  laws  already  made  which  concern  them  or 
of  their  own  relation  to  future  laws.  They  have  no  ideals  in 
their  trade  life.  They  need  to  see  the  relation  of  their  chosen 
trade  to  the  country,  their  own  work  to  their  employer's  suc- 
cess, the  effect  they  may  have  in  bringing  about  a  better  feeling 
between  the  employer  and  the  wage-earner.  A  practical,  im- 
mediately available  business  education  is  absolutely  essential 
to  make  workwomen  of  executive  ability.  Therefore  specific 
trade  instruction  in  arithmetic,  English,  history,  geography,  and 
civics  was  planned  to  supplement  and  enrich  the  trade  courses. 

Steady  progress  has  been  made  in  determining  the  kind  of 
cultural  trade  instruction  which  will  best  assist  such  young  wage- 
earners.  A  new  field  in  practical  education  had  to  be  opened  and 
subject  matter  which  could  be  of  service  in  the  workrooms,  se- 
lected from  it.  The  many  trades  of  the  school  had  to  be  studied 
in  order  to  know  their  needs.  The  work  has  grown  more  val- 
uable each  year  and  has  proved  itself  to  be  a  truly  necessary 
part  of  the  curriculum.  A  concrete  evidence  of  its  worth  is 
the  fact  that  many  of  the  girls  in  slack  seasons  have  taken 
clerical  positions  and  have  been  complimented  on  their  grasp  of 
the  subject,  their  orderliness,  their  ability  to  think  and  their 
reliability.  Naturally  all  departments  unite  to  develop  character 
in  the  students,  but  the  Academic  Department  feels  this  to  be 
a  special  aim.  Pleasure  in  the  subject  of  instruction  followed 
by  mental  and  moral  improvement,  has  indicated  clearly  that 
the   academic  dullness   which  is   shown  at   entrance   comes   fre- 
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quently  from  lack  of  motive  in  former  studies.  The  interest 
is  all  the  more  encouraging  as  there  are  many  handicaps  in 
the  teaching,  for  the  students  enter  at  any  time,  are  graded  by 
the  trades  they  select,  and  are  placed  in  the  market  as  quickly 
as  possible;  hence  the  work  cannot  be  uniform  in  its  advance. 
Nor  is  the  academic  work  a  help  to  the  girls  in  their  business 
life  only,  for  such  subjects  as  the  keeping  of  accounts,  the 
consideration  of  the  cost  of  living  and  the  value  and  price 
of  materials  are  of  direct  use  also  in  home-life. 

™  ,  ,  '  Courses  in  Trade  Art  were  also  organized  as  a 
Trade  Art       .      .  ,  ,    ,  .       &  ^    . 

7  .  fundamental  part  of  the  instruction.     Each  trade 

Instruction      ,        .  ,    ,         ,      .  , 

has  its  own  art  and  the  school  has  tried  to  adapt 

the  work  in  the  studios  to  each  different  occupation.  It  recog- 
nizes that  the  art  applied  in  dressmaking  differs  from  that  in 
millinery  and  this  again  from  that  required  for  decorating  jew- 
elry boxes  and  calendars.  It  consequently  offers  each  student 
the  kind  of  elementary  art  training  needed  in  her  trade.  The 
time  is  too  short  to  develop  designers  but  it  does  help  a  girl 
to  be  more  exact,  resourceful  and  useful  in  her  workroom  and 
often  enables  her  to  make  a  higher  wage.  A  worker  who  can 
place  trimming,  adapt  designs  to  new  purposes,  stamp  patterns, 
draw  copies  of  garments  and  combine  color  attractively,  is 
especially  desirable  in  her  chosen  employment. 

„  ,  ,  The  young  wage-earner  of  New  York  is  much  handi- 
capped by  her  poor  physical  condition ;  heredity,  poor 
habits  of  life  and  unsanitary  homes  show  their  effects  upon 
her.  The  girls  who  come  to  the  school  are  young  enough  to 
remedy  many  of  their  defects.  In  a  few  months  they  will  be 
in  positions  demanding  eight  or  more  hours  a  day  in  which 
they  must  strain  every  nerve  and  bend  all  of  their  energies  to 
meet  the  standard  brought  about  by  trade  competition.  The 
Physical  Department  of  the  school  studies  the  health  of  each 
girl  and  trains  her  to  care  adequately  for  it.  The  specific  treat- 
ment needed  by  some  of  the  students  takes  them  many  hours 
a  week  from  their  department  work.  While  this  has  its  disad- 
vantages it  is  felt  to  be  more  important  to  improve  the  physical 
condition  than  to  develop  skill  alone  when  the  health  is  too 
poor  to  stand  the  strain  of  exacting  positions.  It  is  often 
difficult  at  first  to  persuade  parents   that  such  close   attention 
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to-  health  is  necessary.     The  results,  however,  in  the  majority 
of  cases  have  proved  the  wisdom  of  this  procedure. 

Immediately  after  entering  the  school  and  being  assigned 
to  a  department,  each  girl  must  report  to  the  school  physician. 
Beginning  with  the  family  history  a  complete  record  of  all  the 
important  events  relating  to  her  physical  life  is  taken.  She  is 
closely  questioned  as  to  all  bodily  functions  and  a  careful  record 
is  kept  of  irregularities.  Eyes,  ears,  teeth,  nose,  throat,  and  feet 
are  likewise  examined  and  measurements  are  taken  of  height, 
weight  and  the  principal  expansions.  After  the  examination, 
instruction  as  to  treatment  is  given,  if  any  is  needed. 

The  work  in  the  gymnasium  has  three  purposes :  invigorative, 
reactive,  and  corrective.  Every  girl  who  is  not  restricted  on 
account  of  physical  defects,  takes  the  prescribed  gymnastic  work. 
Nor  has  this  a  physical  effect  only,  for  through  the  active  games, 
such  qualities  as  judgment  and  accuracy,  self-control  and  the 
harmonious  working  with  others  are  developed.  Slow,  uncertain, 
vague  movements  denote  lack  of  mental  quickness  and  strength. 
Motor  activity,  rightly  directed,  leads  to  poise  of  mind  as  well 
as  of  body.  These  girls  live  mostly  in  crowded  localities  of  the 
city,  where  free  exercise  is  unknown.  The  school  aims,  as  far  as 
possible,  to  supply  the  lack  of  wholesome  outdoor  life  and  give 
joyous  active  exercise.  Talks  on  hygiene  are  a  regular  part 
of  the  work  and  aim,  (1)  to  give  each  girl  a  knowledge  of  her 
body  and  of  its  functions  which  will  enable  her  to  care  for 
her  health  in  an  intelligent  manner;  (2)  to  show  her  the  rela- 
tion of  food  and  its  preparation  to  her  physical  condition;  (3) 
to  establish  in  her  mind  ideals  of  correct  living,  which  can  be 
made  practical  in  her  surroundings,  and  (4),  recognizing  the 
right  and  desire  of  every  girl  for  amusement,  to  create  a  love 
for  wholesome  and  simple  pleasures  that  will  take  the  place  of 
the  too  strenuous  and  often  unwise  recreations  which  tend 
to  undermine  the  health  of  the  girl  who  works. 

From  the  opening  of  the  school,  hot  soup, 
The  Lunchroom        hot  chocolate  or  cold  milk  had  been  served 

aJH       te  daily  at  two  cents  a  cup  to  those  wishing  to 

Cooking  Classes        supplement  the  cold  lunch  which  they  had 

brought  from  their  home.    The  teachers  also  had  an  opportunity 
of  buying  a  simple,  hot  meal  which  was  prepared  by  one  of 


287]  Organisation  and  Work  13 

their  number,  assisted  by  students  who  aided  in  the  preparation, 
serving  and  clearing  away.  At  first  the  average  girl  felt  she 
could  not  give  much  time  to  her  trade  training,  consequently  such 
time  had  to  be  devoted  to  making  her  able  to  command  a  living 
wage.  The  hope,  however,  that  in  the  future  the  opportunity 
would  come  for  offering  increased  domestic  training  was  never 
forgotten.  The  opening  at  the  school  of  a  temporary  workroom 
for  unemployed  women  during  the  financial  stress  of  1908  pro- 
vided them  with  regular  work  and  pay.  It  was  advisable  also 
to  serve  nourishing  lunches  daily  to  these  underfed  workers. 
There  was  already  a  simple  lunchroom  in  the  basement  of  the 
school  containing  such  bare  necessities  as  plain  tables  on  horses, 
long  wooden  benches,  a  gas  stove  with  four  burners,  a  few  cook- 
ing utensils  and  a  closet  filled  with  inexpensive  china.  The 
complete  cost  of  equipment  had  been  $300. 

The  school  was  now,  however,  face  to  face  with  the  need 
to  feed  daily  more  than  500  people — teachers,  workers  and 
students — and  yet  no  additional  money  could  be  spent  for  equip- 
ment. The  necessity  was  so  great,  however,  that  in  addition 
to  the  usual  lunches,  a  hot  nourishing  meal  was  given  daily 
to  the  one  hundred  workers  in  the  temporary  workroom,  for 
which  they  paid  one-half  of  the  price  of  materials. 

With  this  inauguration  of  regular  cooking  it  seemed  especially 
desirable  to  take  the  opportunity  of  training  at  least  some  of  the 
students  in  the  selection,  care  and  preparation  of  food.  The 
majority  of  these  girls  will  be  the  mothers  of  the  next  generation 
and  yet  they  know  nothing  of  food  values  or  food  preparation. 
This  is  evident  from  the  daily  lunches  they  bring  and  from 
their  discussions  in  the  class  on  hygiene.  On  the  other  hand 
girls  who  can  remain  but  a  few  months  in  the  school  have  a 
serious  need  to  face — that  of  self-support,  for  the  wage  for 
unskilled  girls  ($3.00)  is  not  sufficient  to  live  on  with  decency. 
The  physical,  mental,  and  moral  future  of  these  young  girls 
demands  that  they  should  be  able  to  make  more  than  this  pit- 
tance. In  the  few  months  during  which  the  majority  are  in 
attendance  both  a  trade  training  and  a  knowledge  of  cooking 
cannot  be  given,  therefore  the  former  must  take  the  precedence. 
The  school  has  been  able  to  prove,  however,  that  girls  educated 
there  can  command  a  fair  wage  in  trade  but  that  a  longer  time 
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given  to  this  training  will  enable  them  to  obtain  better  positions 
and  salaries.  Hence  an  increasing  number  have  been  willing  to 
remain  longer,  giving  even  a  year  or  more  to  preparation.  It 
was  with  this  latter  class  that  the  time  was  ripe  to  offer  some 
training  in  lunchroom  cookery  which  could  teach  them  what 
could  be  procured  at  low  prices  and  yet  be  nourishing;  how  to 
prepare  food  at  home,  and  how  to  use  the  hot  table  often  found 
in  an  up-to-date  factory.  For  this  purpose,  therefore,  some  sim- 
ple additional  equipment  was  installed  and  a  daily  menu  was 
offered  comprising  inexpensive,  attractive,  wholesome  dishes,  at 
the  lowest  possible  cost.  Many  of  the  students  care  for  so 
little  variety  in  food  that  all  of  the  necessary  elements  for 
building  strong,  healthy  bodies  are  not  supplied,  hence  they 
are  under-nourished.  They  require  encouragement  to  even  try 
the  food  which  is  essential  for  improving  their  physical  condi- 
tion. The  girls  have  taken  great  interest  in  their  lunchroom 
cookery.  They  appreciate  the  inexpensive  menus  and  admire 
the  simple  table  decorations.  Gradually  they  have  given  up 
spending  their  few  pennies  for  poor  fruit,  cake,  or  candy  at  some 
cheap  shop  and  now  purchase  nourishing  dishes  cooked  by  the 
students  at  the  school. 

The  cooking  course  connects  directly  with  the  talks  on 
hygiene.  The  plan  of  work  is  the  following :  ( 1 )  Twenty  girls 
are  chosen  at  one  time.  These  work  in  two  groups  of  ten 
each,  and  for  six  weeks  have  daily  one-hour  lessons.  This  gives 
them  30  lessons,  which  is  almost  equivalent  to  what  the  public 
school  offers  in  a  year  but,  being  concentrated  into  daily  work 
and  practical  use  in  the  lunchroom,  is  of  equal,  if  not  greater, 
efficacy.  (2)  The  students  set  the  tables,  cook  a  definite  part 
of  the  lunch,  dish  the  articles,  prepare  the  counters,  sell  the 
various  dishes,  keep  and  report  sales,  and  clear  the  counters 
afterward.  The  groups  alternate  in  order  that  preparing  food, 
watching  its  progress  and  taking  it  from  the  stove  may 
be  done  by  all  with  a  minimum  loss  of  time  from  their  trade 
instruction.  (3)  The  selection  of  girls  to  take  the  course 
is  made  from  (a)  those  who  can  remain  long  enough  in  the 
school  to  combine  trade  training  with  the  simple  cooking 
course,  (b)  those  who  have  such  poor  health  that  a  knowledge 
of  what  to  eat  and  how  to  cook  it  is  the  first  consideration,  and 
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(c)    those  who  are  already  little  housekeepers  in  their  homes 
as  their  mothers   are   incapacitated   or  dead. 

After  several  months  of  experience  it  was  felt  that  the  six 
weeks  of  constant  practice  was  well  worth  while.  More  elab- 
orate courses  of  cookery  would  demand  a  more  thorough  kitchen 
equipment,  entailing  much  expense,  and  would  require  students 
to  remain  a  longer  time  in  school.  With  the  present  arrange- 
ment they  learn  the  most  important  cooking  processes  in  a  very 
practical  way  and  discuss  the  relation  of  food  to  themselves  and 
to  their  families. 

T     ,     n    ,  The    handwork    in    the    various    departments 

falls  into  three  grades:  1.  Practice  work,  which 
not  being  up  to  the  standard  is  ripped  up  and  used  again.  2. 
Seconds ;  fair  work,  not  quite  up  to  the  school  standard  for  trade 
work.  This  is  sold  at  cost  to  the  students  or  to  needy  institu- 
tions. 3.  Trade  work ;  up  to  the  standard.  This  is  sold  to  the 
trade  or  to  private  customers  at  regular  market  prices.  This 
feature  of  the  school  work,  entailing,  as  it  does,  the  taking  of  many 
varieties  of  orders  from  the  outside  factories  and  workrooms, 
has  proved  itself  to  be  an  important  educational  factor.  After  six 
years  of  experience  in  utilizing  orders  from  the  outside  work- 
rooms, it  can  be  said  that  this  part  of  the  instruction  serves  the 
following  purposes:  (1)  It  provides  the  students  with  adequate 
experience  on  classes  of  material  used  in  the  best  workrooms ; 
these  girls  could  not  purchase  such  materials  and  the  school  could 
not  afford  to  buy  them  for  practice.  (2)  The  ordinary  con- 
ditions in  both  the  wholesale  and  the  custom  trade  are  thus 
made  a  fundamental  part  of  the  instruction.  Reality  of  this 
kind  helps  the  supervisors  to  judge  the  product  from  its  trade 
value  (amateur  work  will  thus  be  rejected),  and  the  teaching 
from  the  kind  of  workers  turned  out.  Through  the  business 
relation  the  students  quickly  feel  the  necessity  of  good  finish, 
rapid  work  and  responsibility  to  deliver  on  time.  (3)  The  orders 
bring  in  a  money  return  and  thus  aid  the  school  in  the  expense 
for  material.  (4)  The  businesslike  appearance  of  the  shops  at 
work  on  the  orders  and  the  experience  trade  has  had  with  the 
product  have  increased  the  confidence  of  employers  of  labor  in 
the  ability  of  the  school  to  train  practical  workers  for  the  trades. 
The  school  is  constantly  urged  by  trade  to  increase  its  order  work, 
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but  its  unfaltering  policy  is  to  take  only  the  amount  needed  for 
educational  purposes.  (5)  The  business  organization  and  man- 
agement required  in  the  adequate  conduct  of  a  large  order 
department  can  itself  be  utilized  for  educational  purposes  and  has 
its  value  for  training  students  who  show  promise  of  becoming 
good  stock  clerks. 

Trade  workers  are  employed  in  the  business  shops  connected 
with  the  various  departments.  These  assistants  have  proved 
their  value  in  making  the  best  utilization  of  the  order  work.  They 
facilitate  the  completion  of  the  work  on  time  and  help  train  the 
girls  to  feel  responsible  for  their  share  of  it.  As  the  students 
work  slowly  at  first,  and  as  their  hours  in  the  shops  are  inter- 
rupted by  other  studies,  the  trade  workers,  when  necessary,  con- 
tinue with  or  complete  the  articles  while  the  girls  are  absent. 
They  make  possible  the  tradelike  organization  of  the  shops,  for 
each  one  has  around  her  her  own  little  groups  of  assistants  and 
she  teaches  them  while  she  also  works.  Constant  repetition  of 
the  same  process  ceases,  after  a  time,  to  be  valuable  to  a  student, 
hence  her  time  must  not  be  wasted  by  too  simple  work  or  by 
unnecessary  details.  It  often  happens  also  that  an  article  may 
require  expert  work  in  its  completion  which  the  students  cannot 
yet  do;  the  trade  workers  select  for  each  girl  the  process  which 
will  be  of  value  to  her  and  then  do  the  work  the  students  cannot 
do  or  should  not  do. 

The  following  lists  will  show  the  class  of  orders  which  have 
been  demanded  by  trade  and  turned  out  by  the  school. 

Operating  Department  Orders:  I.  Trade  Work : — Ribbon  run 
on  webbing  for  suspenders,  Infants'  dresses — 8  different 
styles,  Children's  aprons — 2  different  styles,  Hemstitching 
and  embroidery  for  yokes,  Ruffling — hem  and  hemstitched, 
Faggotting. 

2.  Individual  Custom  Orders: — Dressing  sacques,  Aprons — 
kitchen,  gingham,  and  work,  Gymnasium  suits,  Waists, 
Children's  dresses,  Corset-covers,  Drawers,  Skirts  and 
Chemise,  Sheets,  Pillow-slips,  Curtains,  Straw  Hats,  Fancy 
petticoats,  Kimonos,  Handkerchiefs,  Fancy  neckwear,  Infants' 
Outfits,  Boys'  Waists,  Quilting,  Hemstitching  by  yard, 
Silk  waists,  and  dresses  hemstitched,  Tucking  by  yard, 
Waists,  collars,  cuffs  and  cloth  embroidered,  Initials  on 
linen  and  monograms  on  saddle  cloths;  Ruffling  by  yard. 

3.  Order  Work  for  other  Departments: — Dressmaking:  Ma- 
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chine  work  on  nightgowns,  corset-covers,  drawers,  combi- 
nation suits,  petticoats,  kimonos,  gymnasium  bloomers, 
swimming  suits,  buttonholes,  Hemstitching  on  silk  skirts, 
dresses,  waists;  Bonnaz  embroidery  on  dresses,  waists; 
Millinery :  Veils  hemstitched  ;  Art :  Pencil  and  brush  cases ; 
Office:    Coats  and  overalls  for  janitors  employed  in  school. 

Dressmaking  Department  Orders:  Aprons,  Petticoats,  Maids' 
Dresses;  Machine-made  underwear;  Collars  and  neckwear; 
Nurses'  uniforms  ;  Swimming,  bathing  and  gymnasium  suits ; 
Children's  and  baby  clothes;  Fine  hand-made  underwear; 
Plain  shirtwaists,  Fine  waists,  Afternoon  gowns,  Street 
suits,  Evening  gowns,  Cloth  suits  tailored. 

Pasting  and  Novelty  Orders:  Mounting  suspender  webbing, 
Mounting  corset  samples,  Pasting  suspender  tabs  and 
sockets,  Case-making.  Desk  sets,  Lampshades  and  Candle- 
shades. 

Art  Department  Orders:  1.  Trade  Order  Work:  Stamping, 
Perforating,  Coloring  fashion  plates,  Stencil  cutting. 

2.  Custom  Work :  Stencilling  curtains,  scarfs,  table  covers, 
sofa  pillows ;  Designing  patterns  for  embroidery  for  table 
covers,  doylies,  bags,  buttons,  shirtwaists,  skirts,  parasols 
and  chiffon  scarfs. 

3.  Order  Work  for  other  Departments: — Decorating  book 
covers,  desk  sets,  boxes,  dress  trimmings — panels,  lapels, 
vests ;  collars  and  cuffs,  insertions  for  hand  and  machine ; 
banding  for  hats,  letters,  monograms,  designs  for  doylies, 
scarfs,  curtains,  work-bags. 

PLACEMENT   BUREAU 

From  the  first  the  school  made  some  provision  for  placing  its 
pupils  satisfactorily  in  the  trades  for  which  they  are  trained. 
Originally  the  heads  of  departments  attended  to  it,  each  for  her 
own  students,  but  as  the  school  grew  and  the  department  work 
increased,  this  method  ceased  to  be  practical.  An  arrangement 
was  made,  therefore,  with  the  Alliance  Employment  Bureau,  to 
place  the  girls  of  the  Manhattan  Trade  School  when  they  were 
ready  to  leave  the  school  or  whenever  they  applied  for  help 
thereafter.  This  was  a  most  helpful  connection  when  the  work 
was  beginning,  but  it  was  understood  that  when  the  school 
reached  the  point  in  its  development  where  the  volume  of  busi- 
ness was  great  enough  and  other  conditions  warranted  it,  a 
Placement  Bureau  should  be  opened  in  the  school  itself.     This 
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long  cherished  idea,  went  into  operation  in  October,  1908,  when 
a  placement  secretary  was  engaged  and  the  school  bureau  was 
opened.  This  plan  has  already  proved  advantageous.  In  the 
first  place  a  bureau  so  situated  can,  by  keeping  in  constant  touch 
with  the  departments,  obtain  intimate  and  detailed  information 
about  the  character,  the  work,  the  special  aptitudes  and  the 
physique  of  each  girl.  Such  data  are  extremely  valuable  in 
making  wise  placements  but  are  difficult  of  access  for  an  outside 
agency.  In  the  second  place  such  a  school  bureau,  open  to 
graduates,  tends  to  bring  them  occasionally  to  it  and  thus 
strengthens  their  interest  and  loyalty  in  the  school,  by  giving  a 
practical  reality  to  their  connection  with  it. 

The  aims  and  working  plans  of  the  Placement  Bureau 
are  the  following :  ( 1 )  to  secure  suitable  positions  for 
girls  leaving  the  school — those  forced  out  by  poverty  as  well  as 
those  who  have  really  completed  their  courses.  The  problem  is 
to  get  the  square  peg  into  the  square  hole,  and  it  is  solved  by 
having  a  very  intimate  knowledge  of  each  peg,  and  by  knowing 
of  as  large  a  variety  of  holes  as  possible  from  which  to  choose. 
(2)  To  be  a  means  of  connection  and  communication  between  the 
school  and  the  trades  on  the  one  hand,  and  the  school  and  its 
former  pupils  on  the  other;  (3)  to  gather  data  about  trade  con- 
ditions that  shall  be  helpful  to  the  several  departments,  or  in 
deciding  school  policies ;  (4)  to  build  up  a  series  of  records  that 
shall  have  general  sociological  value  as  well  as  immediate  bene- 
fit to  the  school. 

T_.    ,  ,  ,,    .     .        In   connection    with   the   placement   itself 

Kinds  and  Methods        .  e        ,.  P       .  . 

r  ttt    h  there  are  four  lines  of  activity  : 

1.     Interznezvs  in  the  office,  when  girls 

come   in   to   apply   for   positions,   and   when   employers   ask   for 

workers.     Much  valuable  data  as  to  the  experiences  of  the  girls 

who  have  been  some  time  in  the  trade  have  been  gathered  in  this 

way.     In  the  case  of  the  employer,  if  he  is  not  already  familiar 

with  the  school,  an  effort  is  made  to  induce  him  (or  her)  to  go 

through  it. 

2.  Trade  Visits  of  investigation.  It  is  the  policy  of  the 
Bureau  not  to  place  a  girl  in  any  establishment  until  it  has  been 
visited,  unless  it  is  one  already  well  known  to  the  school,  in  which 
case  the  visit  may   follow   instead   of  preceding  the  placement. 
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These  visits  are  often  made  upon  the  request  of  employers  or  in 
response  to  advertisements,  if,  as  sometimes  happens  a  girl  wishes 
to  be  placed  and  the  employers  already  known  do  not  need 
additional  help. 

3.  "Following  up."  After  the  girls  are  placed  it  is  necessary 
to  keep  track  of  them.  In  order  to  do  this  satisfactorily,  blanks 
have  been  printed  in  two  different  forms,  one  for  the  employer 
and  the  other  for  the  worker.  The  former  asks  about  the  quality 
of  the  girl's  work,  (whether  it  is  satisfactory,  and  if  not,  why  not) 
and  about  her  wages.  The  latter  asks  the  girl  to  report  on  her 
work,  wages,  and  shop  conditions.  By  this  system,  the  Place- 
ment Secretary  is  able  to  keep  in  close  touch  with  the  students 
who  have  been  placed  and  to  hear  and  act  upon  complaints  from 
either  employer  or  girl  with  a  promptness  that  often  has  the 
result  of  establishing  the  worker  in  a  "good"  place  or,  occasion- 
ally, rescuing  her  from  a  poor  one.  Employers  are  almost  uni- 
formly prompt  and  courteous  in  returning  the  reports  and  all  but 
a  very  small  percentage  of  the  students  are  equally  responsive. 
In  cases  where  a  girl  is  not  heard  from,  the  Students'  Aid  Sec- 
retary makes  a  personal  visit  to  her  home. 

4.  Keeping  of  Records.  Card  catalogues  are  kept  giving 
the  full  data  obtainable  in  each  case ;  ( 1 )  for  girls  applying  for 
positions;  (2)  for  girls  placed;  (3)  for  employers  visited;  (4) 
for  employers  applying  or  worth  investigating,  but  not  yet 
visited.  All  data  from  employers  and  girls,  which  have  been 
obtained  from  the  blanks  before  mentioned  or  from  other  sources, 
are  recorded  on  the  cards. 

Each  girl  is  entitled  to  one  position  from  the  school  without  a 
fee,  such  position  is  supposed  to  be  held  two  months  in  order  to 
count  as  one  placement.  After  the  first  placement  the  fee  is 
25  cents  down  and  25  cents  when  the  position  has  been  held  two 
weeks.  No  fee  is  charged  to  employers.  A  record  is  kept  of  all 
fees  received  from  the  girls. 

The  Placement  Bureau,  in  addition  to  its  specific  work,  per- 
forms special  services  for  the  general  benefit  of  the  school. 
Data  are  obtained  as  to  the  conditions  of  work  and  wage  in  cer- 
tain trades  and  the  length  of  training  advisable  in  others.  Ex- 
pert trade  advice,  often  needed  in  specific  departments,  has  been 
gathered  through  the  personal  acquaintance  of  the  Bureau  with 
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employers ;  visits  from  representatives  of  leading  establishments 
have  been  arranged  and  their  valuable  opinions  obtained  as  to 
the  practical  results  of  the  work. 

Although  the  Placement  Bureau  is  but  one 
General  Results      year  °ld  some  results  may  be  recorded.    It  is 

already  in  touch  with  about  500  employers, 
the  greater  number  having  been  personally  visited  during  the 
year.  The  initial  wage,  1908- 1909,  for  girls  placed  from  the 
school  (this  means  the  money  earned  by  the  girls  in  their  first 
week  "out")  has  been  the  following: 

DEPARTMENT  RANGE   OF   INITIAL    WAGE 

i    Week-work 

Art    $3-50,   $6.00    (usual    amount   $5.00) 

Dressmaking    $3-50,   $5.00    (usual   amount   $4.00) 

Millinery    $3-50,   $4.00 

Novelty    $3-50,  $6.00  (usual  amount  for  sample 

mounters    $4.00) 
(usual    amount    for  novelty  workers 
$5.00) 

Operating    about  $4.00,   $6.00    (usual  amount  $4.00) 

2   Piece-work 

Novelty    about  $3.00  to  $9.20 

Operating    about  $3.00  to  $5.00 

It  is  extremely  difficult  to  give  a  correct  impression  in  regard 
to  the  wages  of  the  Manhattan  Trade  School  students  without 
going  into  more  detailed  explanations  than  is  possible  in  a  brief 
statement.  For  instance,  the  table  states  that  the  range  of  week- 
work  wages  includes  a  minimum  of  $3.50,  but  as  a  matter  of  fact 
anything  below  $4.00  is  very  unusual,  except  in  the  mil- 
linery, and  is  always  due  to  some  special  disability  on  the  part  of 
the  girl.  Either  she  has  not  completed  her  course  in  the  school, 
or  did  very  poor  work,  or  is  sub-normal  in  mentality,  or  can  work 
only  an  eight-hour  day  because  she  is  under  sixteen,  or  is  handi- 
capped for  some  other  reason.  Again,  in  the  piece-work  wages, 
the  money  earned  in  the  first  week  is  not  usually  a  fair  test  of 
the  girl's  training  and  ability.  More  than  a  week  is  necessary 
for  the  readjustment  involved  in  the  change  from  school  to  work- 
room, and  especially  for  her  to  attain  the  "speed"  necessary  to 
earn  a  fair  wage  out  of  trade  piece-rates.  If  after  two  weeks, 
however,  the  girl  is  earning  less  than  four  dollars,  and  thinks  she 
"never  can  make  out  there"  she  is  given  an  opportunity  to  change 
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her  place.  But  very  often  there  is  a  sudden  jump  in  earnings 
after  ten  days  or  so,  as  the  girl  gains  confidence  and  speed. 
(One  pupil  earned  $3.97  her  first  week  on  button-holes,  and  over 
$7  the  second.)  Another  point  to  be  considered  in  connection 
with  the  wage  is  the  length  of  the  season  and  the  duration  of  any 
one  place.  The  comparatively  steady  work  and  regular,  if  small, 
advance  in  the  dressmaking,  for  instance,  will  often  counter- 
balance the  larger  week-wage  or  piece-work  earnings  of  the 
trades  where  the  season  is  short  or  very  uncertain  in  duration. 
On  the  "rate  of  advance"  in  wage  the  Bureau  is  as  yet  too  young 
to  make  any  general  statements. 

The  table  below  gives  the  facts  as  to  placements  in  former 
years  and  may  be  interesting  for  comparison. 

Girls  Placed  and  Reported  Upon 

by  self  by  alliance 

or  employment  total 

school  bureau 

1002  o  o  o 

1903  39  7  46 

1904  52  36  88 

1905  29  61  90 

1906  22  81  103 

1907  10  77  87 

1908    119  39  158 

1909  6  months 89  1  90 

360  302  662 

The  general  range  of  wages  obtained  by  former  students  of 
the  Manhattan  Trade  School  and  the  future  possibilities  in  the 
trades  are  shown  in  the  accompanying  table : 

Wages  Obtained  by  Manhattan  Trade  School  Girls 
wages  upon  entering       after  2  to 

trade  5  years  possibilities 

1903  1909 

Dressmaking $3  to  $5        $4  to  $7        $5  to  $12      $25  or  own  estab- 
lishment 

Millinery  ., $2.50  to  $4       $4  to  $5        $4  to  $10      $12  to  $25.  or  own 

establishment 

Operating $3  to  $6        $4  to  $8        $5  to  $30      $15   to  $40 

Novelty $3  to  $5        $3  to  $6        $6  to  $10      $18  to  $25 

1908 
Trade  Art $5  to  $8        $5  to  $8        $8  to  $15     $20  up 
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....       On  account  of  the  extreme  poverty  in  the  fam- 

Students  Aid        ...        .  ,  \  t 

lhes  of  many  of  the  students,  some  system  of 

aid  has  always  been  necessary.  The  manner  of  giving  it  has 
changed,  however,  that  it  may  be  free  from  all  tendency  to  pau- 
perize or  to  deprive  the  recipient  of  self-respecting  effort.  At 
first  it  took  the  form  of  a  scholarship  paid  at  the  school,  every 
week,  in  equal  amounts,  to  each  student.  A  few  months'  expe- 
rience, however,  showed  that  it  would  be  better  to  require  a 
month's  apprenticeship  without  pay ;  if  after  that,  the  girl  was 
allowed  to  continue  her  course,  she  was  given  a  dollar  a  week  dur- 
ing her  second  month.  Each  month  thereafter  the  amount  was 
increased  according  to  the  skill  and  good  spirit  which  was  evident 
in  her  work.  The  maximum  amount  a  student  could  receive  in 
one  year  was  $100. 

Early  in  the  second  year  it  became  clear  that  a  still  more 
radical  change  was  advisable  and  a  plan  was  adopted  whereby 
the  need  of  the  girl's  family  became  the  only  basis  upon  which 
money  was  given.  A  committee  was  formed  whose  membership 
was  composed  principally  of  workers  from  the  leading  social 
settlements.  Each  applicant  for  aid  was  referred  to  the  member 
of  the  committee  living  nearest  her  home.  An  investigation  was 
made  by  the  settlement  worker,  and  aid  was  given  in  proportion 
to  the  necessity,  varying  in  amount  from  carfare  to  the  equivalent 
of  a  small  wage.  The  girl  went  weekly  to  the  settlement  for  the 
money.  In  this  way  the  aid  was  separated  as  far  as  possible  from 
the  school  atmosphere,  and  it  was  made  clear  to  the  girls  and  their 
families  that  the  money  was  in  no  sense  pay  for  work.  As  indic- 
ative of  this  change  in  view-point,  the  term  "Scholarship"  was 
replaced  by  that  of  "Students'  Aid."  In  addition  to  its  other 
advantages,  the  new  method  reduced  the  cost  for  aid  to  less  than 
one-half  of  its  original  proportion. 

Since  this  time,  the  aim  has  been  always  the  same — to  aid  the 
girl  handicapped  by  poverty  so  that  she  might  prepare  herself  for 
efficient  wage-earning.  A  member  of  the  school  staff  is  secretary 
of  the  Students'  Aid  Committee  and  she  knows  personally  every 
applicant  wishing  aid,  and  makes  the  initial  visits  and  investi- 
gations. This  plan  has  proved  advantageous  in  making  a  closer 
connection  between  the  school  and  the  home,  and  in  securing  a 
more  uniform  standard  of  relief. 
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The  Students'  Aid  Committee  consists  at  present  of  represen- 
tatives from  sixteen  settlements,  who  meet  twice  a  month  to  dis- 
cuss and  decide  upon  the  merit  of  each  applicant.  If  aid  is 
granted,  the  girl  is  assigned  to  the  settlement  nearest  her  home 
and  goes  there  weekly  for  her  money.  An  envelope  showing 
the  amount  due  the  girl  is  sent  from  the  school  to  the  settlement 
worker,  and  on  this  is  indicated  any  absence  or  tardiness.  It  is 
one  of  the  duties  of  the  member  of  the  committee  to  inquire  the 
reasons  for  any  irregularity  in  attendance,  and  if  necessary,  to 
report  to  the  parent.  In  addition,  each  settlement  worker  renders 
valuable  service  by  giving  friendly  oversight  to  the  girls  and 
families  in  her  group,  by  doing  as  much  for  their  welfare  as  time 
will  allow,  and  by  reporting  any  unusual  conditions  to  the 
Students'  Aid  Secretary. 

Students  are  at  times  sent  to  the  school  for  instruction  with  a 
request  for  aid  from  some  charitable  institution,  church,  hospital, 
school  or  settlement,  which  knows  and  is  interested  in  the  family ; 
but  in  general,  a  girl  needing  financial  help  comes  without  such 
recommendations,  and  consequently  a  more  thorough  investiga- 
tion of  the  case  is  necessary.  Inquiry  is  always  made  at  first  of 
the  Charity  Organization  Society  in  order  to  learn  whether  her 
family  has  received,  or  is  receiving  other  relief.  The  "trial 
month"  without  aid  gives  time  for  the  gathering  of  facts  about 
the  family,  and  for  a  test  of  the  girl's  ability  and  character.  Aid 
is  never  promised  to  a  girl  before  her  admission. 

A  useful  method  has  been  worked  out  for  determining  the 
amount  of  aid  which  may  be  given  in  any  one  case.  The  total 
amount  of  the  family  income  is  obtained  and  from  it  are  deducted 
the  fixed  expenses  for  rent,  insurance,  and  carfare.  From  the 
remainder  the  per  capita  income  is  found  which  must  provide  for 
all  other  expenses,  that  is  for  each  person's  share  of  food,  clothing, 
light,  fuel,  medicine  and  all  incidentals.  It  was  estimated  that  a 
family  could  not  maintain  a  decent  standard  of  living  on  a  per 
capita  income  of  less  than  $1.50  a  week.  Although  each  case  is 
considered  on  its  merits,  aid  is  almost  always  given  when  the  per 
capita  income  is  less  than  $1.50;  in  some  special  cases  it  is  granted 
when  the  income  exceeds  this  amount.  The  following  table 
shows  the  income  of  the  seventy-eight  families  that  were  being 
aided  by  the  school  on  June  3rd,  1909. 
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WEEKLY   PER  CAPITA  NUMBER  OF 

INCOME  FAMILIES 

$  .00  to  $  .49 16 

.50  to      .99 26 

1.00  tO      I.49 20 

1.50  to     1.99 10 

2.00  to     2.49 3 

2.50  to     2.99 I 

3.00  to    3.49 2 

Relief  given  by  charitable  institutions  has  not  been  included 
in  this  income. 

Each  girl,  receiving  aid,  is  told  the  reason  for  its  bestowal  in 
such  a  way  that  she  will  neither  look  upon  it  as  money  earned 
nor  feel  humiliated  as  a  recipient  of  charity,  but  will  understand 
that  it  should  mean  for  her  an  opportunity  to  obtain  a  good 
education.  It  therefore  is  incumbent  upon  her  to  show  a  realiza- 
tion of  its  value  by  becoming  a  responsible  and  earnest  worker. 
Students  receiving  such  assistance  are  expected  to  attend  regu- 
larly, unless  for  excellent  reasons ;  and  the  reports  from  their 
departments  must  be  satisfactory  in  regard  to  their  work,  attitude 
and  effort.  If  a  girl  varies  from  this  standard  and,  after  talking 
with  her  or  with  one  of  her  parents,  no  improvement  follows,  the 
aid  may  be  suspended  or  withdrawn.  Improving  circumstances 
in  a  family  occasionally  make  it  possible  to  decrease  or  even  to 
give  up  the  aid.  On  the  other  hand,  it  is  often  found  necessary 
to  ask  additional  assistance  from  special  philanthropic  sources 
when  the  need  is  very  great. 

Night  continuation  classes  are  a  part  of  the  aim 
Night  Classes      of  the  school      They  have  0ffered  training  in 

expert  parts  of  the  Operating,  Dressmaking,  Novelty,  Millinery 
and  Art  trades.  The  classes  were  well  attended,  the  work  suc- 
cessful, and  continued  application  for  the  renewal  of  the  instruc- 
tion has  been  received.  This  class  of  education  requires  the  most 
skilled  teachers  and  is  consequently  expensive.  Lack  of  money 
to  conduct  both  the  day  and  the  night  work  adequately  has  made 
it  necessary  to  temporarily  close  the  night  classes.  There  is  every 
reason  to  hope,  however,  that  they  will  be  reopened  in  the  near 
future,  with  still  greater  facilities  for  teaching  the  advanced  parts 
of  the  trades. 
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_     ,        „  The  Student  Council  concerns  itself  with 

Student  Government        .  ,  A,         ,      ,    it 

the  government  of  the  school,  the  aim 

being  to  place  it  as  far  as  possible  in  the  hands  of  the  students. 
It  also  assists  in  developing  their  sense  of  responsibility.  The 
Council  is  composed  of  representatives  elected  from  each  class, 
who  have  been  chosen  for  their  executive  ability  and  good  char- 
acter. They  meet  once  a  week,  with  one  of  the  supervisors  to 
discuss  questions  of  general  school  discipline  and  regulations. 
Each  member  is  responsible  for  maintaining  order  in  her  class 
when  it  is  not  under  other  supervision,  for  settling  disputes  among 
the  girls  and  for  reporting  disobedience  to  school  laws. 

^  ,  ^  Some  form  of  alumnae  association  has 

Graduate  and  Depart-      ,         .         .  ±  ,,  ,     .  Al 

r  been  in  existence  since  the  end  of  the 

first  school  year.  This  important  phase 
of  the  Trade  School  work  is  now  thoroughly  organized  and  gains 
for  us  the  warm  cooperation  of  those  who  have  benefited  by  the 
instruction.  The  Graduate  Association  includes  those  who  have 
received  the  certificate  of  the  school ;  the  department  clubs,  how- 
ever, are  more  democratic  and  admit  to  membership  any  girl  who 
has  been  in  attendance.  These  associations  work  together  for 
the  benefit  of  the  school.  They  hold  frequent  business  as  well  as 
social  meetings.  They  plan  definite  ways  for  getting  in  touch 
with  Manhattan  Trade  School  girls  who  are  just  entering  trade, 
in  order  to  help  them  to  adjust  themselves  to  their  work  and  to 
increase  in  them  loyalty  and  responsibility  to  the  school ;  for  im- 
proving themselves  and  working  girls  in  general  by  discussing 
topics  of  interest  concerning  their  trades  and  by  giving  entertain- 
ments which  are  of  real  interest  and  value.  They  have  carried 
out  schemes  for  adding  to  the  general  finances  of  the  school  or 
for  obtaining  money  for  special  objects,  such  as  shower  baths  for 
the  gymnasium.  They  have  given  several  suppers  to  bring  the 
faculty  and  former  students  together  in  order  to  discuss  informally 
trade  and  school  matters. 


PART  II 

REPRESENTATIVE  PROBLEMS* 

The  organizing  of  a  girls'  trade  school  in  any  given  locality 
necessitates  the  meeting  of  many  problems  of  a  serious  nature. 
Some  of  these  appear  immediately  and  require  consideration  be- 
fore a  satisfactory  curriculum  can  be  developed,  but  most  of  them 
are  hydra-headed  and  one  phase  is  no  sooner  settled  than  another 
arises.  Attention  must  be  given  to  them  whenever  they  come  if 
any  progress  is  to  be  made  in  solving  the  question  of  the  broadest 
and  yet  most  practical  education  for  the  girl  who  must  earn  her 
living  in  trade.  These  problems  are  so  connected  with  the  keen- 
est, yet  most  obscure  social  and  industrial  questions  of  the  day  on 
one  hand,  and,  on  the  other,  with  the  future  of  the  race,  that  they 
are  often  very  puzzling.  Some  of  them  can  never  be  entirely 
settled,  though  they  can  be  temporarily  adjusted  to  immediate 
needs.     The  following  are  selected  as  representative. 

~.      .  _      ,         Many  schools  of  a  domestic  or  technical  nature 
Direct  Trade       ,  ,  ,  •      ,      TT  •     i  o  ,         i 

T     .   .  have  been  opened  in  the  United  States  but  the 

instruction  in  them  is  for  the  home  or  for  edu- 
cational purposes  rather  than  for  business.  The  trades,  if  they 
are  represented  at  all  in  these  schools,  are  general  in  character, 
covering  often  many  branches  of  an  industry  in  a  short  series  of 
lessons,  and  not  having  the  particular  subdivisions  and  special 
equipment  which  are  found  at  present  in  the  regular  market 
Employers  of  labor  have  not  been  favorably  impressed  with  the 
practical  usefulness  of  the  graduates  in  their  workrooms.  As 
the  sole  reason  for  the  existence  of  the  Manhattan  Trade  School 
is  to  meet  this  requirement  of  employers  and  therefore  to  develop 
a  better  class  of  wage-earners  directly  adapted  to  trade  needs,  the 
instruction  must  be  in  accord  with  methods  in  the  shops  and 
factories  of  New  York  City.     Such  specific  trade  education  for 

*In   order  to  explain   these   problems,    it   will   be    necessary  to  repeat 
some  of  the  data  in  Part  I. 

26  [300 
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fourteen  year  old  girls  was  new,  and  therefore  the  problem  of 
organization  had  to  be  faced  for  the  first  time  in  America.  Care- 
ful study  of  the  workrooms  and  the  industrial  conditions  of  New 
York  City  was  essential  before  the  aims  or  the  curriculum  could 
be  decided  upon  and  the  school  could  be  opened  for  instruction. 
Furthermore,  if  the  training  is  to  be  kept  up-to-date  this  study  of 
trade  conditions  must  not  cease,  and  readjustments  of  the  cur- 
riculum must  equal  the  changes  taking  place  in  the  outside  work- 
rooms.    Consequently  these  problems  must  be  met  repeatedly. 

On  beginning  the  trade  courses  at  the  school  a 
.    .  difficulty     was     discovered     immediately     which 

.   .  brought  home  the  truth  of  the  complaint  made  by 

trade,  that  young  workers  are  utterly  incompetent. 
The  students  coming  to  the  school  were  allowed  by  law  to  enter 
trade,  as  they  had  met  all  requirements  for  obtaining  their  work- 
ing papers,  but  they  were  not  found  to  have  sufficient  foundation 
to  begin  the  first  simple  steps  at  the  school  without  some  prelimin- 
ary training.  The  defects  which  were  especially  evident  were: 
(1)  lack  of  sufficient  skill  with  the  hand;  (2)  inability  to  utilize 
their  public-school  academic  work  in  practical  trade  problems ; 
(3)  dullness  in  taking  orders  and  in  thinking  clearly  of  the  needs 
which  arise;  (4)  absence  of  ideals;  and  (5)  need  of  knowledge 
of  the  laws  of  health  and  how  to  apply  them.  Preliminary,  ele- 
mentary instruction  in  all  of  these  subjects  had,  therefore,  to  be 
organized  and  given  to  the  entering  students  before  they  could 
begin  upon  their  true  trade  work.  Such  instruction  is  and  will 
continue  to  be  necessary  unless  the  public  elementary  school 
arranges  to  give,  between  the  fifth  and  eighth  grades,  a  more 
satisfactory  preparation  to  those  who  must  earn  their  living.  The 
Manhattan  Trade  School  has  been  obliged  to  give  from  two  to 
eight  months  to  elementary  branches  of  instruction  alone.  The 
kind  of  work  needed  varies  constantly  with  the  condition  of  the 
students.  Every  one  requires  some  of  it  but  many  must  take 
months  of  tutoring.  Public  instruction  could  readly  give  the 
practical  academic  work  which  the  school  has  organized.  Such 
instruction  would  not  only  directly  help  the  pupils  who  must  leave 
early  to  work  but  would  lay  a  good  foundation  for  the  vocational 
education  which  is  being  planned  for  the  early  years  of  the  public 
secondary  schools. 
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As  the  courses  at  the  Manhattan  Trade   School 
oc .   .  developed,  an  intermediate  phase  between  the  pre- 

raimng  paratory  work  and  the  direct  trade  training  took 

definite  shape.  This  middle  ground  partakes  in  many  ways  of 
trade  processes  and  lays  a  good  foundation  for  shop  work.  It 
utilizes  the  early  education,  gives  point  to  it,  awakens  in  the 
student  enthusiasm  for  her  chosen  trade  and  shows  her  that  it  is 
worth  her  while  to  work  hard  if  she  would  succeed.  It  takes  from 
four  to  eight  months,  according  to  the  student's  ability  to  meet 
the  requirements.  Public  instruction  could  also  develop  this  in- 
termediate field  to  advantage  for  those  who,  not  wishing  to  enter 
the  regular  high  school  course,  would  be  glad  to  avail  themselves 
of  further  practical  education.  Such  occupations  for  women  as 
cooking,  sewing,  garment  and  dressmaking,  millinery,  laundry 
work,  home  nursing,  household  administration,  care  of  children, 
novelty  work,  electric  power  operating,  salesmanship  and  other 
interesting  activities  can  well  be  offered  in  Vocational  Education. 
As  the  student  in  her  chosen  field  plans,  considers  expenses  and 
contrives  to  utilize  her  material,  she  gains  skill,  adaptability,  judg- 
ment and  the  true  basis  of  criticism.  The  world's  work  interests 
her  as  its  meaning  becomes  clear  through  her  own  experiences, 
and  she  begins  to  see  ways  to  better  her  condition  and  to  be  a 
factor  in  the  improvement  of  her  home.  She  appreciates  the 
value  of  her  early  education  and  finds  it  worth  while  to  think 
clearly  and  to  act  wisely ;  she  listens  to  instructions,  asks  sensible 
directions  and  goes  to  work  without  waste  of  time.  The  ele- 
mentary and  intermediate  training  just  described,  which  the 
school  found  it  must  give  preparatory  to  its  real  trade  instruction, 
has  proved  advantageous  as  an  introduction,  for  the  student  can 
now  quickly  adapt  herself  to  the  work  in  the  school  shops,  as  she 
possesses  the  foundation  qualities  needed  to  make  the  best 
worker.  She  has  to  begin  at  the  simplest  trade  work,  to  be  sure, 
but  can  rise  as  rapidly  as  she  shows  ability.  She  lias  been  care- 
fully watched  by  her  instructors  and  turned  gradually  in  the 
direction  best  fitted  to  her. 

Offering  courses  in  many  varieties  of  trade  work 
Trade  Shops       exactly  ag  they  afe  found  in  a  dty  like  New 

York,  has  many  recurring  difficulties,  as  has  been  before  stated. 
The  constant  and  rapid  adaptations  to  fashion,  the  new  median- 
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ical  devices  introduced  and  the  labor  situations  are  factors  to  be 
considered.  The  management  must  be  ready  at  a  moment's  notice 
to  change,  increase,  or  drop  work  according  to  the  demands  of 
a  fickle  market.  It  would  seem  therefore  that,  at  present,  the 
problems  of  the  school  trade  shops  are  of  too  serious  and  unset- 
tled a  character  for  adequate  solution  by  public  instruction  as  at 
present  organized,  for  (1)  it  would  be  difficult  to  persuade  the 
mass  of  tax  payers  that  added  tax  rates  are  advisable  for  begin- 
ning a  continually  altering  form  of  education  which  has  not  yet 
commended  itself  to  all  employers  or  to  all  wage  earners,  and 
which  must  be  more  or  less  expensive;  (2)  the  usual  public 
school  committee-man  knows  little  of  trade  conditions  and  would 
probably  be  averse  to  allowing  a  school  the  freedom  to  change 
at  will  its  course  of  study  and  even  the  very  trades  it  teaches; 
yet,  on  the  other  hand,  if  the  trade  school  must  wait  for  board 
action  before  altering  its  plans  it  would  prejudice  the  value  of  its 
instruction,  which  must  be  flexible  if  it  would  train  its  students 
directly  for  the  market;  (3)  the  impossibility  of  obtaining  its 
teachers  from  the  usual  "waiting  list"  and  the  difficulties  attend- 
ing the  selection  of  a  satisfactory  teaching  force. 

The  possibilities  for  offering  highly  specialized,  skilled  work 
are  great,  but  the  poverty  of  the  students  limits  their  time  at  the 
day  school.  To  help  all  girls  who  work,  and  who  wish  to  get 
ahead,  night  classes  have  been  organized  from  time  to  time,  and 
during  the  day  also  temporary  instruction  is  offered  to  anyone 
who  has  a  slack  time  in  her  trade.  As  the  school  is  organized 
into  trade  shops  with  the  same  specialization  as  in  the  market,  a 
student  can  enter,  or  be  placed  from  almost  any  point.  This 
increases  its  usefulness  but  complicates  its  management. 

_,     .  .  ,       As  trade  instruction  is  new  in  education,  the 

_     .   .  normal  schools  have  not  begun  training  teach- 

,  ers  regularly  for  these  positions  nor,  indeed, 

are  they  yet  prepared  to  do  so.     The  organizer 

of  a  trade  school  faces,  therefore,  a  serious  difficulty  in  obtaining 

instructors  who  are  adequate  to  the  task  before  them. 

The  following  trade  teaching  staff  is  needed :  supervisors  of 
the  various  trades;  forewomen  to  direct  the  school  shops;  trade 
instructors  to  teach  the  various  groups  of  students  the  specialized 
processes  ;  assistants  to  attend  to  minor  matters  in  the  workrooms ; 
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art  teachers,  who  have  had  experience  in  designing  for  the 
various  trades  represented;  academic  instructors  who  know  the 
working  world  practically  and  can  give  the  students  a  training, 
which,  while  helping  them  in  their  trades,  will  broaden  their 
knowledge  of  and  sympathy  in  the  world's  work.  All  of  these 
teachers  must  not  only  have  had  experience  in  trade  but  must 
continually  keep  in  touch  with  the  methods  of  the  outside  market 
Unsuccessful  trade  workers,  who  often  wish  to  teach,  or  teachers 
who  know  nothing  of  the  needs  of  trade  workrooms  cannot 
adequately  prepare  students  for  specific  trade  positions.  Trade 
knows  what  it  wants,  is  a  severe  critic  and  an  unsparing  judge. 
The  trade  school,  therefore,  cannot  afford  to  rely  on  instructors 
who  would  be  themselves  unsuccessful  in  the  market,  for  the  re- 
sult would  be  certain  failure  in  the  students.  Such  specific  train- 
ing requires  exceptional  knowledge  in  its  teaching  force.  The 
usual  teacher  of  manual  training  knows  too  little  of  the  ways  of 
the  workrooms  and  is  too  theoretical  in  her  instruction  to  be 
trusted  to  train  workers  who  must  satisfy  trade  demands.  On  the 
other  hand  the  trade  worker,  good  as  she  may  be  in  her  specialty, 
seldom  knows  how  to  teach.  She  can  drive  her  group  of  work- 
ers, but  she  cannot  train  the  green  hands  to  do  more  than  work 
quickly  at  one  thing.  She  can  make  them  work  but  she  cannot 
make  them  better  workers.  When  she  has  orders  to  turn  out, 
her  lifelong  training  makes  her  think  of  the  rapid  completion  of 
the  articles  rather  than  the  careful  development  of  the  students 
who  are  making  them.  If  she  is  not  watched  she  will  choose  the 
girl  to  do  a  piece  of  work  who  can  do  it  well  and  quickly  (but 
who  does  not  need  this  experience),  rather  than  the  one  who 
should  do  it  in  order  to  have  practice  in  it. 

The  problem  is  to  find  a  way  to  unite  the  good  teacher  and 
the  successful  worker.  Such  a  combination  appears  at  rare  in- 
tervals. At  the  present  time  the  teacher  who  can  adequately  pre- 
pare young  workers  for  trade  has  to  be  taught  while  she  is  her- 
self teaching.  She  may  be  chosen  from  either  the  industrial  or 
the  educational  field,  if  she  has  certain  qualities  of  mind  and 
spirit,  but  she  must  now  make  up  the  points  she  lacks,  be  it 
experience  in  trade  or  ability  to  teach.  Supervisors  need  special 
insight  and  capability,  as  they  are  called  upon  to  investigate  a 
new  and  difficult  field,  to  select  from  it  the  subjects  needed,  and 
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after  that  to  organize  education  of  a  most  practical  kind.  They 
combine  the  duties  of  school  principal,  teacher,  forewoman,  fac- 
tory superintendent  and  business  manager.  They  must  be  willing 
to  give  themselves  to  the  cause,  as  they  are  responsible  for  the 
conduct  of  their  departments  throughout  the  year,  at  night  as 
well  as  during  the  day,  at  least  until  they  can  train  some  one  to 
whom  they  can  relegate  some  of  their  responsibility.  They  need 
a  broad,  cultural  education  and,  at  the  same  time,  interest  and 
knowledge  of  the  industrial  problems  of  the  time,  as  well  as 
experience  in  their  particular  trade.  They  must  have  sympathy 
with  the  working  people  and  their  lives.  It  is  evident  that  such 
women  are  hard  to  find,  and  when  found  or  when  trained  are  in 
demand  by  other  institutions  or  in  business  life,  in  which  places 
they  can  command  high  salaries.  All  efficient  trade  teachers 
also  are  equally  in  demand  in  workrooms,  hence  the  school  must 
compete  with  good  business  salaries  in  place  of  the  usual  under- 
pay of  educational  institutions. 

In  addition  to  the  trade  teachers,  practical  instructors  in 
healthful  living,  and  special  secretaries  needing  social  knowledge 
of  various  kinds  are  also  essential  in  the  modern  trade  school 
for  girls.  Their  training  adds  to  the  director's  responsibilities, 
for  no  one  at  present  has  the  knowledge  and  experience  necessary. 
The  many  problems  connected  with  obtaining  an  adequate 
teaching  staff  seem  at  present  to  have  but  one  solution,  i.e.,  the 
school  has  to  be  its  own  training  school  for  its  faculty  to  a  greater 
or  less  extent.  One  source  of  assistant  teachers  has  been  found 
in  students  who  have  made  good  in  trade.  Pupils  of  fair  edu- 
cation who  show  skill  and  executive  ability  in  their  department 
work  and  who  later  succeed  in  their  trade  positions  have  already 
proved  helpful  when  brought  back  to  the  school.  Such  girls 
know  the  courses  of  instruction,  their  needs  and  difficulties  and 
also  the  outside  workroom  demands.  If  they  are  given  some 
hints  in  methods  of  teaching,  their  success  is  greater.  European 
trade  schools  for  girls  have  drawn  many  of  their  best  teachers 
from  the  student  body  and  have  organized  teachers'  training 
classes  for  them.  A  course  of  regular  training  for  trade  pupil 
teachers  should  later  be  given  in  American  training  schools  to 
meet  this  situation. 
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Courses  of        As  the  chan^es  about  to  occur  in  the  market  must 
Study  be  reco&nized  ancl  inserted  in  the  curriculum  in 

time  for  the  students  to  be  prepared  for  the  new- 
work  when  they  are  placed,  set  courses  of  study  cannot  be  fol- 
lowed without  endangering  the  practical  value  of  the  teaching. 
Furthermore,  the  pupils  must  be  advanced  as  they  show  ability, 
and  their  different  characteristics  should  have  consideration, 
hence  the  work  must  be  sufficiently  flexible  and  adaptable  to  allow 
for  increasing  one  kind  of  training  and  decreasing  another,  in 
order  to  develop  a  girl's  best  ability.  It  is  not  the  trade  courses 
only  which  should  be  fitted  to  the  need,  but  the  trade-art,  trade- 
academic  and  physical  education  must  also  shift  and  introduce 
needed  material  as  quickly  as  would  the  market  grasp  at  new 
plans  for  the  workrooms.  Nor  is  it  sufficient  that  the  curriculum 
should  adapt  itself  merely  to  training  girls  for  trade  positions. 
It  is  never  to  be  forgotten  that  these  students  are  to  be  made 
into  higher  grade  workers  and  citizens  and  that  the  greater 
number  of  them  will  marry.  In  general  it  can  be  said  that 
woman's  entrance  into  industry  is  more  or  less  temporary  in  that 
it  is  apt  to  precede  or  to  follow  marriage  and,  as  a  rule,  is  not 
continuous.  Good  citizenship  for  these  young  wage-earners 
should  mean  the  better  home  as  well  as  the  broader  views  of 
industrial  life.  The  inserting  into  an  already  too  brief  training 
the  important  factors  for  making  the  better  homekeeper,  requires 
study  of  the  ethics  and  economics  of  home  and  social  life  in  addi- 
tion to  the  study  of  the  industrial  situation,  and  places  continuous 
problems  before  the  faculty. 

T         ..     ..  In  order  to  be  in  vital  touch  with  the  practical 

investigations  ■  ^ 

needs  and  changes  of  the  market,  special  in- 
vestigations of  trade  have  been  and  are  continually  conducted  by 
the  faculty  of  the  school.  Effort  is  made  by  them  also  to  keep 
in  close  contact  with  industrial  and  social  organizations  of  work- 
ers in  settlements,  clubs,  societies  and  unions,  that  all  phases  of 
the  wage-earner's  life,  pleasures,  aims  and  needs  may  be  appre- 
ciated. The  pupils  in  attendance  are  studied  to  know  their  con- 
ditions of  health,  their  tendencies,  their  needs,  their  improve- 
ment. After  their  entry  into  trade  they  are  kept  in  touch  with 
the  school  through  the  Placement  Bureau,  clubs,  graduate  asso- 
ciations and  also  by  visits  from  the  school's  investigator  in  order 
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to  note  the  effect  of  their  training  on  their  self-support,  their 
workrooms  and  their  homes.  Groups  of  trained  and  untrained 
girls  are  compared  that  differences  and  benefits  may  be  noted 
and  the  true  situation  may  be  clearly  understood. 

That  the  essentials  of  this  class  of  education  might  be  grasped 
as  far  as  possible,  the  Director  of  the  school  made  a  six  months' 
investigation  of  the  professional  schools  for  girls  on  the  con- 
tinent of  Europe.  This  study  was  made  after  the  Manhattan 
Trade  School  had  been  organized  and  was  running  successfully. 
The  problems  were  then  well  in  hand  and  advantage  could  be 
taken  the  better  of  differing  standpoints.  In  some  European 
countries  such  practical  instruction  has  been  established  for  half 
a  century.  Each  country  has  organized  the  work  according  to 
its  own  view  of  woman's  position  in  industrial  and  domestic  life. 
Many  aspects  of  the  problem  can  therefore  be  studied  and  various 
courses  of  instruction  consulted.  This  investigation  covered 
three  interesting  fields.  First,  the  organization  of  the  schools, 
including  the  equipment;  the  teachers  and  their  training;  the 
budget;  the  order  work;  the  relation  of  the  school  to  employers; 
the  placing  of  the  girls  in  positions ;  the  wages ;  the  schemes  for 
financial  aid,  and  the  work  of  the  alumnae  associations.  Sec- 
ond, the  trades  taught  and  the  courses  of  instruction ;  the  general 
education  required  at  entrance  and  that  given  as  an  integral  part 
of  trade ;  the  trade-art  courses ;  the  housekeeping  and  training 
of  servants ;  the  development  of  ideas  of  better  living  and  the 
training  for  responsibility  in  home  and  trade  life.  Third,  the 
visiting  of  workrooms  employing  women ;  the  obtaining  informa- 
tion on  the  effect  of  trade  schools;  the  students'  usefulness  and 
ability  to  advance,  and  a  survey  of  the  crafts  conducted  in  the 
homes  of  the  people. 

t    a    n  J  ^  trade  school  must  do  its  skilled  handwork 

....       ..  in  the  fashion  of  the  day  and  on  correct  ma- 

Admmtstration  .  ,         J  , 

terials,  yet  the  students  are  too  poor  to  work 

for  themselves.  A  school  budget  cannot  supply  such  large  quan- 
tities of  valuable  materials  unless  it  can  get  some  return  for 
them.  The  school  shop  in  each  department,  where  orders  both 
private  and  custom  are  taken,  has  proved  advantageous  but  in- 
volves great  problems  of  administration;  (1)  the  actual  business 
methods  and  management  connected  with  the  invoices,  sales  and 
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delivery  of  goods;  (2)  the  obtaining  of  orders  needed  and  of 
the  quantity  desirable;  (3)  the  taking  of  custom  orders,  fitting 
the  customer,  and  delivery  of  orders  on  time;  (4)  a  satisfactory 
apportionment  of  the  order  work  so  that  the  students  may  profit 
by  it  and  not  be  expected  to  continue  it  after  they  have  had  suffi- 
cient experience  of  one  kind  or  if  they  are  not  yet  able  to  do  the 
elaborate  work  involved;  (5)  the  finding  of  operatives  who  will 
do  what  the  students  cannot  or  should  not  do ;  (6)  the  expense 
involved  in  employing  workers  at  trade  prices  and  for  shorter 
hours;  (7)  the  cost  of  articles  and  other  details  which  are  in- 
volved in  entering  into  competition  with  trade.  It  may  be  stated 
that  no  trade  school  should  underbid  the  market  but  should  charge 
the  full  prices  and  expect  to  give  equivalent  returns.  A  trade 
school  cannot  afford  to  be  an  amateur  supported  by  a  philanthropic 
public,  but  must  have  a  recognized  business  standard. 

Problems  of  varied  kinds  meet  the  school  in  placing 
its  students.  Each  new  enactment  of  Child  Labor 
or  Industrial  Laws  has  its  influence.  Even  a  good  law  will  some- 
times have  a  temporary  serious  effect  in  lowering  wages  or  turn- 
ing capable  girls  out  of  satisfactory  positions.  Care  must  be 
exercised  that  students  are  not  placed  where  there  is  a  possibility 
of  running  counter  to  the  best  interests  of  labor.  The  desire  to 
place  each  pupil  where  she  can  develop  to  her  highest  condition, 
requires  continual  knowledge  of  the  market  needs  and  of  the 
characteristics  of  the  many  girls.  Records  of  students,  entering, 
studying  and  placed,  the  kinds  of  positions  open,  and  industrial 
and  labor  information  must  be  kept  up-to-date,  yet  such  data  are 
often  hard  to  secure. 

.  An  important  question  that  is  always  before  a 

.  trade  school  is  the  effect  the   instruction  may 

have  on  the  working  people.  It  is  difficult  for 
one  not  continually  in  the  midst  of  the  pressure  of  the  actual 
trade  to  know  the  many  ways  that  thoughtless  advance  in  trade 
teaching  may  react  to  the  disadvantage  of  the  very  ones  that  the 
school  wishes  to  help.  Injury  may  be  done  by  preparing  too 
many  for  certain  occupations,  filling  places  where  a  strike  is  on, 
replacing  well-paid  positions  with  trade  school  girls  at  a  less  price, 
placing  the  girls  at  too  small  a  wage  for  their  skill,  doing  order 
work  at  too  low  a  price  or  when  a  strike  is  on,  considering  too 
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closely  the  fitting  of  a  worker  for  the  employer's  benefit  rather 
than  for  the  broadening  of  her  own  life,  and  like  thoughtless 
actions.  The  difficulties  of  the  situation  are  great  and  the  solu- 
tion frequently  obscure,  but  a  fair-minded  school  must  be  in  touch 
with  the  effort  the  working  woman  herself  has  inaugurated  to 
better  her  condition.  The  apparently  unnecessary  suspicion  with 
which  the  laboring  class  regards  the  organization  of  trade  instruc- 
tion would  have  foundation,  if  no  thought  were  given  to  the 
trade  conditions  as  the  working  girl  sees  them.  A  trade  school 
for  fourteen  year  old  girls  need  not  make  a  point  of  their  imme- 
diate entrance  into  unions,  but  it  should  consider  the  subject 
simply  and  wisely  in  all  its  bearings,  that  the  students  may  know 
the  full  aims  and  advantages  of  cooperation  as  well  as  the  point 
of  view  and  many  difficulties  of  the  employers. 

„  .  ,        The  faculty  of  a  trade  school  needs  the  coopera- 

Contact  with         .  ,        .  ,    ,  ,  .  .  . 

T     ,  tion  and  assistance  of  the  working  people  and 

the  employers  of  labor.  Only  through  intimate 
interrelation  with  them  can  the  best  and  most  practical  results  be 
obtained.  Auxiliaries  and  committees  of  employers  and  of  wage- 
earners  ;  visits  of  the  staff  of  the  school  to  trade  and  of  employers, 
forewomen,  and  workers  to  the  school ;  the  carrying  out  of  orders 
for  workrooms  and  assisting  them  at  busy  seasons,  are  some  of 
the  ways  by  which  the  Manhattan  Trade  School  has  tried  to  gain 
the  help  of  the  busy  industrial  world. 

n    , ,  ,         The  aid  given  to  enable  the  poorest  students  to 

Problems  of  ,,,,,,  ,     • 

.         .         .         attend  the  school  has  brought  its  own  questions, 

such  as,  the  danger  of  pauperizing  the  recipients  ; 

the  methods  of  selecting  the  beneficiaries ;  the  best  way  to  give 

the  weekly  aid ;  the  development  of  a  spirit  of  earnest  work  and 

regular  attendance  in  the  girls  thus  aided ;  the  stimulation  of  a 

desire  to  return  some  equivalent  in  special  helpfulness  to  the 

Manhattan  Trade  School  or  to  its  students,  and  the  eliminating 

of  this  philanthropic  effort  from  any  apparent  relation  to  school 

work. 


PART  III 

EQUIPMENT  AND  SUPPORT 

.  The  first  home  of  the  Manhattan  Trade  School 

.  _  was  a  large  four  story  and  basement  dwelling 

*    ^  '  house  for  which  a  rental  of  $2,100  per  annum 

was  paid.  The  initial  permanent  equipment  and  first  temporary 
stock  provided  for  one  hundred  students,  and  cost  $9,500.  This 
amount  was  utilized  principally  for  the  furnishing  of  special 
rooms  for  electric  power  operating ;  for  sewing ;  for  dressmaking ; 
for  millinery ;  for  pasting ;  and  for  the  more  general  equipment  of 
offices,  academic  and  art  rooms,  a  kitchen,  and  a  lunch  room. 
The  following  lists  show  the  range  of  expenses  for  furnishing  the 
main  workrooms  with  necessary  equipment: 

GARMENT  OR   DRESSMAKING    WORKROOM 

Sewing    machines,    each $18.00  to  $70.00 

Work,  cutting  and  Ironing  tables,  each 6.00  to    20.00  upward 

Electric    irons,    each 7.75 

Gas  stove,   (necessary  when  electric  irons  are  not 

used),    each 2.00  upward 

Cheval    glass,    each 20.00  to  100.00  upward 

Chairs,    each So  to      3.00  upward 

Exhibition,   stock   closets,   cabinets    and  chests   of 

drawers,    each 10.00  to  100.00  upward 

Fitting  stands,    each 2.00  to    30.00  upward 

Fitting  room,  (a  curtained  alcove),  each 10.00  upward 

Fitting  room,   (a  furnished  room),  each 100.00  upward 

Dress   forms,   per   dozen 30.00  upward 

Waist   forms,   per  dozen 6.00  upward 

Sleeve    forms,    pair 1.00  to       1.50  upward 

Lockers,  per  running  foot 3.00  to      8.00  upward 

A  room  for  twenty  workers  may  be  plainly  furnished  at  a 
cost  of  $300  to  $500.  If  a  large  number  of  expensive  sewing 
machines  are  desired  the  estimates  must  be  increased  by  several 
hundred  dollars.  The  Manhattan  Trade  School  has  40  foot 
power  machines  of  the  kinds  most  in  use  in  the  workrooms  of 
New  York. 
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The  equipping  of  a  workroom  for  electric  power  operating, 
including  general  and  special  machines,  motor,  cutting  and  work 
tables,  cabinets  and  chairs,  will  be  considerably  more  expensive 
than  the  one  for  garment-making.  In  the  latter,  one  sewing 
machine  can  be  used  by  several  workers,  but  in  electric  operating 
each  worker  must  have  her  own  machine.  The  electric  motor 
adds  also  to  the  expense.  The  minimum  cost  of  equipping  a  shop 
for  twenty  workers  would  be  $1,000  to  $1,500.  The  necessary 
equipment  would  be  as  follows : 

ELECTRIC   OPERATING    WORKROOM 

Plain  sewing  machines  in  rows,  per  head $22.50  upward 

Troughs   for  work   between  the  rows   and   tables 

for  the  machines,  (per  every  2  machines) 10.00 

Special    Machines    (two   needle,   embroidery,    lace 
stitch,  buttonhole,  straw  sewing  and  the  like), 

each  according  to  kind 35.00  to  125.00 

Motor,  each 140.00  upward 

Electric    cutter,    each 25.00  upward 

Cabinets,  tables,  chairs  and  irons,  see  above 
The  Manhattan  Trade  School  has  55  plain  electric  sewing  ma- 
chines and  30  special  machines. 

In  workrooms  conducting  trades  which  use  paste,  gum  and 
glue,  the  following  special  equipment  is  required : 

Glue  pots,  Gas,   each $7.50  upward 

Glue   pots,   Electric,   each 21.75  upward 

Hand    cutter,    each 50.00  upward 

Cabinets,  tables,  chairs,  see  above 
The  cost  of  equipping  a  shop  would  be  from  $200  to  $400. 

Special  machines  for  perforating  designs  or  for  pleating  ma- 
terials are  often  needed  in  teaching  the  garment  trades.  Whole- 
sale prices  can  usually  be  obtained  when  the  order  is  large. 
Dealers  have  also  shown  themselves  willing  to  sell  their  machines 
at  low  prices,  to  loan  them,  and  even  to  give  them  to  a  school 
which  has  proved  its  ability  to  train  good  workers. 

When  it  was  appreciated  that  the  original  quarters  of  the 
school  were  too  limited,  the  Board  of  Administrators  went  to 
work  with  great  enthusiasm  and  in  a  few  months  collected  the 
requisite  money  and  bought  a  large  business  loft  building  at 
209-213  East  23rd  Street,  at  an  expense  of  $175,000.  To  put  it  in 
order  for  work  cost  $5,000  in  addition.  The  former  equipment 
was  used  and  $5,000  more  was  spent  for  such  needed  items  as: 
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machines,  $3,200;  motor,  $352;  perforating  machine,  $38;  addi- 
tional master  clocks,  $233;  and  chairs  and  tables,  $850.  The 
school  is  furnished  in  a  simple,  businesslike  manner,  the  equip- 
ment merely  reproducing  good  workroom  requirements,  i.e., 
essentials  only. 

The  budget  for  the  first  year,  1902-1903,  was  $22,094.16,  of 
which  the  salaries  for  teachers  took  about  one-half  and  the  rent 
and  maintenance  covered  the  other  half.  During  this  year  there 
were  113  students  admitted.  In  1908-1909,  after  six  years  of 
rapid  growth,  the  educational  budget  is  $49,000,  or  more  than 
double  the  original,  of  which  the  salaries  are  $38,806;  the  sup- 
plies, $1,710;  printing  and  publishing,  $600;  maintenance,  $9,900. 
At  the  beginning  of  1908  there  were  254  students  in  the  school, 
689  were  registered  during  the  year,  making  a  total  of  943  girls, 
being  almost  nine  times  the  number  in  attendance  during  the  first 
year. 

~,     0  ±        The  Manhattan  Trade  School  has  depended  for 

The  Support         .  .    ,  ,  ., 

its  support  entirely  upon  voluntary  contribu- 
tions. There  have  been  few  large  donations  and  the  donors 
represent  all  classes  of  the  community, — patrons  of  and  workers 
in  sociological,  economic,  philanthropic  and  educational  fields, 
employers  of  labor,  and  auxiliaries  of  many  kinds  of  workers 
organized  for  special  purposes.  The  most  significant  help,  per- 
haps, and  the  largest  in  proportion  to  its  income,  has  been  that  of 
the  wage-earners  themselves, — not  only  the  girl  who  has  bene- 
fited by  the  instruction  but  the  general  mass  of  women  workers. 
These  women,  knowing  the  difficulties  in  their  own  struggle  to 
rise,  have  shown  themselves  willing  to  set  apart  weekly  a  small 
sum  to  help  young  girls  to  attain  quickly  efficiency  through  sys- 
tematic training.  The  auxiliaries  of  wage-earners  are  a  main 
stay  of  the  school  on  account  of  their  helpful  enthusiasm,  their 
practical  suggestions,  their  interest  in  girls  trained  there,  and 
their  regular  subscriptions  on  which  the  Board  of  Administrators 
can  depend. 


PART    IV 

OUTLINES  AND  DETAILED  ACCOUNTS  OF 
DEPARTMENT  WORK 

_,     p       .  The    original    staff    of    the    Manhattan    Trade 

,  «.  «■  School,    1902-03,    consisted   of   a   Director:   an 

and  Staff  t?        *•        c        *  •  ^ 

Executive  Secretary ;  4  supervisors, — Operat- 
ing, Dressmaking,  Pasting  and  Art;  5  instructors  and  fore- 
women ;  4  or  5  assistants  and  occasional  workers ;  a  janitor  and 
two  cleaners.  The  present  staff  1909-10  consists  of  (1)  Office 
Administration,  1 1 :  Director ;  Executive  Secretary ;  Assistant 
Secretary;  2  Stenographers,  (office  and  placement);  Placement 
Secretary ;  Investigator ;  Business  clerk ;  Buyer ;  and  2  Assis- 
tants (records,  telephone,  etc.)-  (2)  Teaching  Force,  Super- 
visors and  Assistant  Supervisors,  7 ;  Dressmaking,  Dressmaking 
workroom,  Electric  Operating,  Millinery,  Novelty,  Physical 
Education,  Art.  Instructors,  Teachers,  and  Forewomen,  1 1 : 
Academic  2,  Dressmaking  3,  Operating  5,  Art  1.  Assistants, 
14:  Dressmaking  7,  Novelty  3,  Operating  1,  Physical  Education 
2,  Art  1.  (3)  Doctor:  (4)  Care  of  Building,  7:  Engineer, 
Janitor,  Machinist,  Cleaners  2,  Elevator  boy  and  Night-watchman. 

Administration 

....  I.     Age :    14  to   17  years.     The   Child   Labor 

sldjnission 
„       .  Law    requires    a    child    to    remain    in    public 

school  until  fourteen.  The  Manhattan  Trade 
School  has  found  that  under  fourteen  a  girl  is  too  immature  to 
specialize  in  trade  work  and  that  over  seventeen  most  girls  are 
too  mature  to  fit  into  the  work  planned  for  the  majority  of  the 
class. 

II.  Public  School  Grade:  5  A  or  above.  The  subject  mat- 
ter of  5  A  grade  or  its  equivalent  is  required  by  the  State  before 
a  child  can  leave  to  work.  If  for  illness  or  other  good  cause  a 
girl  has  not  made  this  grade,  she  is  admitted  to  the  Trade  School 
with  special  permission  of  Principal  of  last  school  attended  and, 
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while  studying  her  trade,  the  necessary  amount  of  schooling  is 
made  up  to  her  by  special  classes  and  coaching.  The  Board  of 
Health  recognizes  this  substitute. 

Grade  of  girls  admitted  since  beginning  is  shown  in  follow- 
ing table. 

Grade  Upon  Leaving  School 


Below 

5th 

6th 

7th 

8th 

Gradu- 

High 

5th  Grade 

Grade 

Grade 

Grade 

Grade 

ate 

School 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1902 

8 

19 

35 

26 

2 

10 

0 

1903 

11 

18 

19 

29 

6 

15 

2 

1904 

6 

II 

15 

25 

6 

25 

2 

1 90s 

7 

15 

19 

19 

19 

19 

4 

1906 

8 

16 

16 

23 

17 

13 

3 

1907 

7 

10 

25 

23 

■        15 

18 

2      ; 

1908 

4 

15 

26 

20 

13 

16 

6 

During  1908,  143  older  women  were  admitted  to  a  special 
workroom  opened  for  the  "unemployed." 

III.  Filing  of  working  papers  is  required  of  girls  under 
sixteen. 

1.  No  girl  under  sixteen  can  work  in  New  York  unless  she 
has  an  Employment  Certificate  issued  by  the  Board  of  Health, 
and  then  only  from  8  a.m.  to  5  p.m.  or  for  eight  hours  daily. 

2.  The  public  school  last  attended  by  the  girl  is  responsible 
for  her  until  she  is  sixteen,  or  has  her  working  papers,  or  is 
dismissed  to  another  school.  If  dismissed  to  Manhattan  Trade 
School  her  attendance  there  cannot  be  made  compulsory  and  she 
may  attend  a  few  days  and  then  leave  and  work  illegally.  Our 
facilities  for  following  up  such  cases  are  limited.  With  her 
working  papers  on  file  we  know  she  is  not  evading  the  law,  and 
can  dismiss  her  to  work  if  she  is  not  a  success  in  trade  lines  of 
training. 

3.  Exceptions :  Lack  of  proper  birth  record,  on  account  of 
foreign  birth  or  failure  to  make  record  of  it  by  officials,  may  pre- 
vent the  obtaining  of  an  Employment  Certificate.  A  special 
provision  is  made  by  the  Board  of  Health  in  such  cases  and, 
pending  adjustment,  the  girl  is  admitted  upon  notice  of  date  of 
future  issuance. 

IV.  Reference:  Some  reliable  person's  name  is  required  of 


315]  Detailed  Accounts  of  Department  Work  41 

each  applying  student  in  order  to  have  some  one  to  communicate 
with  in  case  of  difficulty  of  any  kind. 

V.  Application  in  person:  Each  girl  fills  out  an  application 
blank  giving  name,  address  and  birthplace  of  self,  father  and 
mother ;  public  school  attendance ;  previous  trade  experience,  if 
any ;  trade  desired ;  reference.  This  must  be  written  at  the 
school,  for  the  manner  in  which  it  is  done  is  a  large  part  of  test 
for  admission. 

T-  ,  The  school  year  begins  in  July  but  a  girl  is  ad- 

....  mitted  any  Monday  when  there  is  a  vacancy  in 

the  department  she  wishes  to  enter.     The  follow- 
ing table  gives  record  of  yearly  admission: 


Nov.  2,  1902  (first  day) 

20 

Rest  of  1902 

93 

1903 

139 

1904 

193 

1905 

239 

1906. 

328 

1907 

433 

1908 

6S9 

Total  2134 

Some  of  these  students  did  not  remain  long  enough  to  take 
a  thorough  training,  for  home  demands  made  even  a  small  wage 
imperative  and  the  girl  had  to  join  the  ranks  of  earners  illy  pre- 
pared. Some  were  not  adapted  to  trade  conditions  and  soon  fell 
out  by  the  way.  Many  persisted  until  they  took  more  than  the 
average  twelve-months  course  and  went  into  business  at  a  pro- 
portionately higher  wage. 

„         ,  I.     Attendance:  1.  Daily,  Monday  to  Friday  inclu- 

sive. The  factory  method  of  time  cards  punched 
by  a  clock  upon  entrance  and  leaving  has  been  adopted  as  being 
most  exact,  businesslike,  and  time  saving.  It  registers  the 
exact  time  when  rung  and  so  indicates  tardiness  as  well  as 
absence. 

2.  Weekly.  A  small  filing  card  ruled  for  52  weeks  sum- 
marizes the  daily  record  of  time  cards  and  requires  the  marking 
attendance  only  once  a  week.  This  file  is  subdivided  into  de- 
partments and  again  into  classes  so  that  the  statistics  of  enrol- 
ment are  easily  gathered. 
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II.  Individual  records:  1.  Upon  admission  a  record  card 
is  started  for  each  girl,  no  matter  how  long  she  may  attend. 
This  contains  (1)  the  data  given  upon  the  application  blank 
copied  in  detail;  (2)  Student  Aid,  if  given,  amount,  date,  and 
remarks. 

2.  Upon  leaving,  entries  are  made  on  the  same  card  of  (1) 
date  and  cause  of  leaving;  (2)  record  in  different  departments, — 
Art,  Academic,  Trade,  and  Health;  (3)  certificate, — kind, 
record,  date.  This  is  not  granted  until  the  pupil  has  proved 
satisfactory  in  her  trade  both  in  the  school  and  in  business ;  (4) 
Trade  Record, — upon  the  reverse  side  of  the  card  is  the  "record 
in  trade  after  leaving  school"  with  columns  for  date,  employer, 
kind  of  work,  wages,  remarks.  This  is  kept  up  by  the  Place- 
ment Secretary  by  frequent  visits  and  letters  and  gives  the  basis 
for  many  valuable  deductions  as  to  the  practical  results  of  the 
training. 

III.  Other  records  kept  in  departments  are,  (1)  Student 
Aid:  application  and  information;  (2)  Health:  examinations 
upon  entrance  and  future  reexaminations;  (3)  Department: 
records  of  each  girl  as  she  passes  from  class  to  class,  such  as 
"attitude,"  speed  and  skill. 

,         The  school  is  in  session  48  weeks  each  year,  four 
*  weeks  being  given  up  to  one-week  vacations  at 

Christmas,  Easter,  Fourth  of  July  and  Labor 
Day.  The  summer  session  is  the  beginning  of  the  regular  work 
and  not  a  unit  for  summer  training.  No  one  is  admitted  for 
the  summer  only  as  the  time  is  too  short  for  real  trade  standards 
to  be  approached. 

.  .  The    tuition    is    absolutely     free.     The    Manhattan 

Trade  School  aims  to  reach  the  poorest  girl  who  has 

little  chance  to  advance  rapidly  unless  some  one  gives  her  a  lift. 

In  order  to  do  this  most  effectively  it  is  sometimes  necessary  to 

assist  her.     See  the  report  of  the  Student  Aid  work. 

.  A  girl  upon  application  can  select  the  trade  into 

'         which  she  wishes  to  go.     If,  after  a  month's  trial, 

she  proves  competent,  she  is  allowed  to  continue ; 

if  not,  she  is  advised  to  change  to  another  department  or  to  seek 

employment  in  work  not  taught  at  the  Trade  School.     If  a  girl 

has  no  choice  of  trade  because  of  ignorance  of  possibilities,  she 
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is  shown  the  kinds  taught  and  given  a  chance  to  make  a  selec- 
tion. If  then  she  is  undecided,  she  is  advised  to  take  what  seems 
best  adapted  to  the  time  she  can  spend  and  the  type  of  girl  she 
appears  to  be. 

_,     .  However  simple  a  school  is,  some  bookkeeping 

Business 

is  necessary  and  when  with  the  running  of  the 
M.  ana  penxen  t 

school   is   combined  the  management  of  trade 

order  supplies  and  receipts  the  problem  becomes  very  compli- 
cated.    (See  Trade  Order  Work.) 

I.  General:  A  system  of  up-to-date  bookkeeping  of  Gen- 
eral Ledger,  Invoice  Book  and  Daily  Exhibit,  with  details 
worked  out  in  Petty  Cash  and  Maintenance  books,  has  been 
adopted.  These  few  simple  books  so  distribute  accounts  of  ex- 
pense and  receipts  that  one  can  soon  see  the  standing  of  the 
whole  school  or  of  a  single  department.  All  bookkeeping  is 
centralized  in  one  office  except  the  taking  of  orders  and  the 
details  of  filling  them,  which  must  be  in  the  hands  of  the  depart- 
ment concerned. 

II.  Departmental:  1.  Requisition  blanks  for  purchases  made. 

2.  Order   blank    and    duplicate    for   order   given    by    customer. 

3.  Time  slips,  wherever  possible,  to  get  exact  record  of  time- 
value  of  work  done.  4.  Material  slips  to  keep  account  of  what 
has  gone  into  any  orders.  5.  Final  billing  to  give  data  for  bills 
sent  out  from  main  office  and  duplicate  filed  there  for  final 
records. 

The  Power  Machine  Operating  Department 

Aim  To  train  girls  to  work  on  sewing  machines  run  by 
electric  power  and  to  put  a  thinker  behind  every  machine  as  its 
operator.  The  department  hopes  by  awakening  intelligent  in- 
terest in  the  tool,  i.e.,  the  machine,  to  kindle  ambition  in  the 
workers.  It  is  only  through  the  intelligent  use  of  the  tool  and 
consequent  love  of  work  which  follows  that  we  can  look  forward 
to  supplying  the  skilled  machine  workers  of  the  future.  This 
training  must  be  given  while  the  girls  are  in  the  formative 
period,  to  develop  habits  of  thought  and  action,  which  will 
counteract  the  bad  effects  upon  the  worker  that  follow  division 
and  subdivision  of  work  with  consequent  sub-division  of  ability 
which  takes  place  in  all  factories  to-day.     When  a  pupil  has  been 
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thoroughly  trained  in  the  intelligent  use  of  her  tool,  when  she 
has  learned  to  construct  complete  garments, — if  she  is  then, 
through  force  of  circumstances,  such  as  modern  production  en- 
tails, compelled  to  carry  out  one  process  on  the  machine  in- 
definitely, or  to  make  one  part  of  a  garment, — she  still  holds  the 
balance  of  power,  in  being  prepared  to  do  something  else  when 
opportunity  or  necessity  demands. 

~  ,  c,A  LA   pupil  must  be  given   a  short  time  to 

General  Steps  ,.        ,        ,,         ,  ,   , 

.     ~     .  .  adjust  herself  to  the  workshop  environment, 

w  Training  J  ,  r  .' 

consequently  she  is  put  first  at  some  simple 

work  such  as  ripping  or  cutting  up  old  garments.     This  gives 

her  freedom  while  using  her  hands  to  look  about  the  workroom 

and  to  get  accustomed  to  the  sight  as  well  as  to  the  sound  of 

machines  in  action. 

II.  The  pupil  is  taught  to  control  the  power  by  which  the 
machine  is  run  and  is  then  given  an  intelligent  understanding  of 
the  mechanism  of  the  machine  or  machines  she  is  to  operate. 

III.  The  pupil  then  begins  her  regular  course  of  work  and 
her  feeling  of  responsibility  of  the  value  of  Time,  is  awakened, — 
that  is  her  seconds,  minutes,  and  hours,  days,  weeks  and  months 
are  now  important  factors  in  her  life  and  they  may  be  used  for 
good  or  evil.  In  the  language  of  the  department,  Time  may  be 
spent  wisely  or  foolishly,  and  while  studying  at  the  Manhattan 
Trade  School,  seven  hours  out  of  every  day  of  the  girl's  life  is 
given  over  to  productive  work  and  should  be  accounted  for. 
The  department  has  developed  its  own  plan  of  time  payments 
which  is  much  like  the  piece-work  system  employed  in  trade. 
Through  its  rewards  for  time  well  spent,  it  makes  the  fact  real 
to  the  pupils,  as  no  form  of  punishment  could  do,  that  wasted 
time  is  gone  forever. 

The  department  is  divided  into  five  subdivisions  or  classes, 
three  of  which  must  be  taken  to  make  an  all-round  operator, 
namely:  Elementary,  2  months  course;  Intermediate,  4  months 
course;  Advanced,  6  months  course.  Salaries  for  such  positions 
range  from  $5  to  $15.  The  other  two  classes  train  specialists  on 
the  electric  machines;  special  machines  of  various  kinds;  straw- 
sewing  machines.  Special  machine  work  requires  from  three 
months  to  one  year  in  addition  to  the  full  course  of  all-round 
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operating.     Salaries  range   from  $6  to  $30.     An  expert  trade 
worker  is  in  charge  of  each  class. 

Course  of  Work 

Regular  Operating  Course : 

1.  Control  of  power, — learning  names  and  uses  of  parts  of 
machines.    Making  bags,  clothes  and  operator's  equipment. 

2.  Straight  and  bias  stitching,  equal  distance  apart. 

3.  Spaced  bias  stitching  from  given  measurements. 

4.  Making  and  turning  square  corners,  stitching  heavy  edge 
for  tension  practice. 

5.  Machine  table  apron,  using  former  principles.  This  is 
used  to  protect  operator  from  shafting  and  oil. 

6.  Seams:  Plain  seam,  plain  and  band  seam;  French  seam; 
bag  seam  on  warp ;  bag  seam,  one  warp  and  one  bias ;  bag  seam, 
two  biases. 

7.  Hemming:  Different  sized  hems  turned  by  hand  for 
correct  measurements ;  hems  run  through  hemmer  to  learn  use 
of  attachment  and  give  speed ;  seams  through  hemmer, — bag 
seam,  flat  fell. 

8.  Quilting :  Following  designs  made  by  pupils  in  Art  Depart- 
ment. Practice  for  control  of  power,  starting  and  stopping 
machine  at  given  point. 

9.  Banding :  Straight  and  bias  bands  placed  by  measurement 
from  design  made  in  Art  Department.  Practice  for  edge  stitch- 
ing, turning  corners,  accuracy  of  measurement. 

10.  Advanced  seams  on  cloth  and  silk:  Flannel  seam,  slot 
seam,  umbrella  seam. 

11.  Yokes  made  and  put  on :  Round  yokes, — petticoats ;  round 
front  and  straight  back, — drawers  and  petticoats ;  bias  yokes, — 
waists ;  shaped  yokes, — aprons ;  round  yokes, — children's  dresses ; 
miter  corner  yoke, — dresses. 

12.  Tucking:  Free  hand  tucking  for  accuracy  in  measuring 
and  use  of  rule ;  special  tucking  on  length  and  widths  of  different 
materials  to  give  speed  and  skill  in  handling  different  fabrics. 

General  Construction:  Trade  Stock  and  Order  Work  (See 
Order  Work)  :  Infants'  slips,  children's  underwear;  children's 
rompers ;  children's  dresses ;  women's  underwear ;  shirt  waists ; 
aprons ;  housedresses ;  fancy  negligees. 

Special  Machine  Work: 

Buttonholes  ;  Tucking ;  Two-needle  work ;  Hemstitching ;  Bon- 
naz  (Corneli)  Embroidery;  Machine  Hand  Embroidery.  Students 
of  special  ability  only  are  fitted  to  take  this  course.     One  girl 
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in  every  fifteen  has  usually  the  requisite  application  and  self- 
control  necessary  to  operate  a  special  machine  successfully.  Each 
machine  is  specialized,  i.  e.,  does  its  own  particular  work  and  no 
other.  Patient  attention  to  little  things  is  required  on  the  part  of 
the  operator  in  order  that  good  results  may  be  produced.  Such 
machines  are  supposed  to  need  only  a  hand  behind  them  to  guide 
the  work.  Our  experience  has  proved  to  us  that  good  results 
are  produced  only  when  intelligence  and  patience  are  factors. 
In  the  factories,  machinists  keep  the  special  machines  in  order 
but  the  school  aims  to  train  the  operator  to  keep  her  own 
machine  in  good  condition  thus  saving  her  valuable  time. 

Bonnaz  (Corneli)  Embroidery  work  offers  excellent  oppor- 
tunities for  correlation  with  the  Art  Department.  Both  Bonnaz 
(Corneli)  and  Machine  Hand  Embroidery  must  be  felt  in  the 
muscles  before  they  can  be  carried  out  on  the  material,  there- 
fore the  work  with  the  pencil  in  making  designs  which  are  to  be 
carried  out  on  the  machine  is  of  first  importance.  Free-hand 
designs  must  be  made  first  in  large  free  movements  on  the 
machine  until  the  arm  muscles  are  thoroughly  familiar  with  the 
curve,  sweep  and  feeling  to  be  executed.  After  mastery  of 
movement  and  sweep  are  acquired  the  same  designs  may  be 
reduced  in  size  ten  or  twenty  times  and  the  pupil  will  still  work 
them  out  in  perfect  rhythm.  After  the  mastery  of  movement  is 
acquired  the  cording,  braiding,  and  three-thread  attachment  work 
are  easily  learned  by  a  pupil  who  has  the  necessary  mechanical 
sense.  The  course  of  Bonnaz  (Corneli)  work  covers:  Chain 
Stitch ;  Lettering ;  Applique  work  ;  Cording ;  Braiding ;  Three- 
thread  work. 

Machine  Hand  Embroidery  should  be  given  as  a  supple- 
mentary course  to  Bonnaz  (Corneli)  Embroidery.  It  gives 
excellent  training  in  design  and  color  work. 

Special  Trade  Machine  Straw-sewing  should  also  be  taken 
up  after  the  regular  course  in  operating.  It  gives  splendid 
exercise  for  quick  handling  of  material  but  makes  a  poor  foun- 
dation of  itself  on  which  to  build  a  painstaking,  expert,  all-round 
operator.  Speed  is  the  first  requisite  in  getting  a  hat  properly 
shaped  as  the  straw  braid  is  flying  through  the  machine  at  the 
rate  of  four  thousand  stitches  a  minute,  hence  the  general  oper- 
ating is  given  first  to  the  pupil  to  train  her  in  the  requisite  neat- 
ness. As  straw-sewing  has  long  slack  seasons  the  operator  can 
during  such  times  return  to  the  regular  operating. 
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Dressmaking  Department 

.  The  aim  of  the  Dressmaking  Department   is  to  train 

girls  in  the  elements  of  the  dressmaking  trade  in  order 
to  enable  them  to  immediately  secure  employment  as  improvers 
and  finishers  or  as  assistants  on  skirts,  waists,  and  sleeves,  and 
to  give  them  a  preparation  which  will  help  them  eventually  to 
rise  to  positions  of  skill  and  responsibility.  The  training  elim- 
inates the  errand  girl  and  apprenticeship  stages  and  makes  pos- 
sible a  living  wage  at  the  start.  The  result  is  accomplished  in 
from  9  to  17  months,  the  length  of  time  depending  entirely  upon 
the  capability  of  the  girl,  her  physical  condition,  her  application 
to  her  work,  her  regularity  of  attendance,  and  her  previous  train- 
ing. 

The  department  is  divided  into  three  sections:  (1) 
The  Elementary,  which  consists  of  two  classes  for  the 
teaching  of  simple  sewing  and  machine  work.  This  section  is 
rendered  necessary  by  the  poor  preparation  of  the  students  at 
the  entrance.  It  would  be  not  only  practical  but  desirable  for 
elementary  public  and  industrial  schools  to  so  train  their  students 
that  they  could  omit  this  part  of  the  Manhattan  Trade  School 
course.  (2)  The  Vocational,  this  section  also  includes  two  classes. 
The  work  is  trade-like  in  character  but  much  time  has  to  be 
given  to  developing  right  habits  of  work  as  well  as  to  learning 
specific  kinds  of  handwork.  The  public  secondary  schools  could 
offer  this  section  to  advantage  and  through  it  train  pupils  for  a 
better  knowledge  of  the  home  or  for  future  livelihood.  (3)  The 
Trade  Section:  This  is  a  business  shop  which  reproduces  trade 
conditions  as  nearly  as  possible  and  is  subdivided  into  the  same 
progressive  divisions.  Although  the  object  is  to  work  as  trade 
does,  the  educational  aim  is  also  prominent  and  the  course  of 
training  has  been  planned  with  both  ends  in  view.  Order  work 
plays  a:i  important  part  in  this  section  for  it  makes  possible  the 
quantity  and  variety  of  material  necessary  to  supply  the  many 
repetitions  of  important  phases  of  dressmaking,  the  new  views 
of  old  principles  and  the  elaborate  costume  manufacturing  which 
are  needed  in  the  training.  It  would  be  impossible  for  a  school 
to  adequately  deal  with  the  many  varieties  of  garments  in  this 
trade  without  some  equivalent  for  the  order  work.  The  use  of 
models  or  of  practice  material  is  not  satisfactory  on  account  of 


48  Teachers  College  Record  [322 

the  great  difference  between  theoretical  and  practical  knowledge 
in  handling  valuable  materials.  A  girl  may  learn  to  run  fine 
tucks  on  cheese  cloth  but  this  will  not  enable  her  to  do  satis- 
factory hand  tucking  on  chiffon.  Neither  is  it  a  correct  educa- 
tional or  economic  principle  to  cut  up  quantities  of  good  material, 
which  the  students  will  look  upon  as  "rags,"  and  then,  after 
working  on  them  to  throw  them  into  a  receptacle  for  waste  or 
sell  them  simply  to  get  rid  of  them.  To  secure  the  best  results 
in  any  line  of  instruction  there  must  be  interest  and  enthusiasm. 
The  aim  therefore  must  be  definite  and  the  results  vital.  The 
work  is  planned  to  foster  these  higher  qualities.  The  students 
produce  articles  for  a  definite  use,  they  are  given  a  required  time 
in  which  the  work  should  be  completed,  trade  itself  sets  the 
standard  of  judgment,  and  a  definite  relation  exists  between  the 
work  of  all  the  classes  so  that  old  principles  may  be  recognized 
when  presented  in  new  forms. 

I.     Elementary    Section.     (1)   Beginners'   Qass: 
'  First,  a  test  is  given  each  girl  when  she  enters 

which  enables  her  instructor  to  judge  of  her 
ability  in  sewing.  It  has  been  found  necessary,  in  the  majority 
of  cases,  to  teach  all  or  the  greater  part  of  the  following  prin- 
ciples :  the  use  of  sewing  utensils,  the  making  of  the  stitches, 
their  application  in  articles  and  the  running  of  the  sewing  ma- 
chine. Hence  the  second  step  has  been  a  course  of  work  cover- 
ing the  use  of  these  needed  principles,  each  girl  beginning  at 
the  point  where  she  needs  training.  Third,  the  final  test.  On 
the  satisfactory  completion  of  this  very  elementary  training  a 
test  is  given  to  show  a  girl's  ability  to  work,  to  think,  and  to 
utilize  ideas.  If  she  is  not  yet  fully  prepared,  further  time  is 
spent  in  emphasizing  the  points  she  still  requires. 

The  work  in  the  Beginners'  Class  is  done  upon  articles  which 
have  a  trade  value  and  which  are  sold  to  customers  or  to  the 
students  for  about  the  cost  of  the  materials.  The  school  furnishes 
the  materials  for  all  elementary  work  but  the  students  must  pro- 
vide their  own  tools  and  keep  them  in  good  condition.  These 
include:  a  thimble,  needles,  scissors,  a  tape  measure,  an  emery 
and  a  white  apron. 

Class  instruction  followed  by  individual  criticism  is  the 
method  of  teaching  in   the   Elementary   Section.     Emphasis  is 
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placed  upon  the  proper  use  of  the  utensils,  the  position  of  the 
body  and  the  handling  of  the  work.  Individual  records  are  kept 
of  the  grade  of  work  and  of  the  time  taken  to  finish  a  problem. 
The  course  takes  from  two  to  three  months  to  complete  and  the 
students  are  at  work  4J/2  hours  per  day. 

Outline  of  Work  in  Beginners'  Class 

1.  Stitches  and  special  forms  of  sewing:  Basting,  running, 
overhanding,  overcasting,  hemming,  blind  stitching,  sewing  on 
buttons  (2  hole,  4  hole),  buttonholes,  featherstitching. 

2.  Seams :  Plain ;  selvage  and  raw  edges ;  French ;  felled ; 
straight  and  bias  edges ;  overhanded. 

3.  Machine  stitching :  Straight  seams  and  rows ;  hems ;  fa- 
cings— points;  use  of  tucker. 

4.  Principles:  Measuring,  seams,  hems,  tucks,  cutting  by 
a  thread ;  matching  stripes ;  turning  and  basting  hems ;  making 
casing  for  drawstrings ;  putting  on  band, — by  hand,  by  machine 
— one  and  two  pieces ;  setting  strings  into  bands ;  finishing  ends 
of  hems ;  putting  on  pockets, — straight  and  shaped  ;  plain  placket ; 
cutting  bias  strips ;  piecing  bias  strips ;  facing  curved  and  straight 
edges  (armholes,  neck,  waist,  points)  ;  joining  waist  and  skirt 
with  bias  facing;  making  straight  tucked  ruffle;  inserting  ruffle 
under  tuck  on  skirt ;  ripping. 

5.  Articles  used  in  the  work  (this  list  is  changed  at  will 
and  is  merely  representative)  :  Handwork — Pincushion,  bag, 
towel,  white  apron  with  ruffle.  Machine  work — Belt,  gingham 
apron  over-sleeves,  child's  dress  with  waist,  uniform  apron. 

6.  Supplementary  work:  Shoe  bags,  silver  cases,  holders, 
bibs,  silk  bags,  darning  bags,  needle  books,  traveling  cases,  baby 
caps  and  work  of  a  similar  character. 

7.  Materials  used :     Cotton,  linen,  silk. 

(2)  Intermediate  Class :  The  Beginners'  Class  gives  most  of 
its  time  to  hand  sewing,  the  intermediate  class  emphasizes  ma- 
chine sewing.  The  work  is  a  repetition  of  the  principles  taught 
in  the  Beginners'  Class  but  is  presented  in  a  different  manner  with 
new  applications.  Orders  are  taken  from  individuals  or  business 
houses  for  the  garments  which  are  made  in  this  course.  The 
price  is  that  of  the  trade.  These  orders  furnish  a  market  for 
the  entire  output  of  the  class.  A  certain  amount  of  class  in- 
struction is  given  but  the  girls  are  expected  to  do  independent 
work  under  supervision. 

Outline  of  Work  in  Intermediate  Class 
1.  Review  of  former  principles  on  new  garments  :    (1)  French 
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seam, — straight  edges,  baby  slips  and  nightgowns.  (2)  Hems, 
(a)  straight,  (b)  turned  by  hand,  on  princess  aprons,  bloomers, 
sleeves,  etc.,  (c)  turned  by  machine — hemmer  on  ruffles,  for 
drawers  and  petticoats.  (3)  Overcasting, — seams  of  skirts.  (4) 
Button  holes, — all  garments.  (5)  Plackets, — plain  hemmed,  on 
skirts,  baby  slips.  (6)  Bias  bands, — joining  and  applying  to 
straight  and  curved  edges,  on  princess  aprons,  drawers,  top  of 
petticoat.  (7)  Ruffle, — joining,  measuring,  and  applying  under 
tuck,  on  skirt  and  drawers.  (8)  Machine  instruction, — thread- 
ing, setting  needles,  winding  bobbin,  scale  of  thread,  needle  and 
stitch. 

2.  New  Principles:  (1)  Flat  fell,— shaped  and  bias  edges 
on  princess  aprons  and  drawers.  (2)  French  seam, — shaped 
edges  in  petticoat  seams.  (3)  Loops, — on  petticoats  and  dress- 
ing sacks.  (4)  Hems, — shaped  edges  in  gored  skirts,  princess 
aprons  and  night-gowns,  baby  slips  and  childrens  dresses.  (5) 
Overhanding, — pieces  on  night-gowns,  piecing  ruffles  and  lace  on 
underwear.  (6)  Plackets, — faced  in  drawers,  petticoats,  bloom- 
ers and  dress  skirts.  (7)  Bias  band, — applying  to  top  of  ruffle 
in  petticoats  and  drawers.  (8)  Bias  binding, — corset-cover  and 
night-gown.  (9)  Ruffle, — finishing  with  bias  bands  on  petti- 
coat and  drawers.  (10)  Cuffs, — making  and  applying  to  night- 
gowns, baby  slips,  rompers  and  house  dresses.  (11)  Sleeves, — 
gathering  on  wrong  side  and  putting  into  baby  slips,  night- 
gowns, dressing  sacks,  etc.  (12)  Pressing.  (13)  Sewing  on 
hooks  and  eyes,  on  petticoats.  (14)  Machine  instruction  in 
cleaning,  oiling,  and  attachments. 

3.  List  of  articles  made  for  stock  and  order:  Aprons, — 
princess,  maids',  fancy.  Women's  clothes,— dressing  sacks,  night- 
gowns, kimonos,  lounging  robes,  house  dresses,  chemises,  drawers, 
skirts — washable,  mohair,  silk, — collars  and  corset-covers.  Chil- 
dren's clothes, — night  dresses,  night  drawers,  drawers,  skirts, 
rompers,  dresses  and  aprons. 

4.  Materials  used, — Cotton,  silk,  woolen  and  worsted. 

II.  Vocational  Section.  The  increasing  demand  for  ready- 
made  clothing  has  opened  a  new  field  for  girls  obliged  to  enter 
the  business  world  as  soon  as  the  law  will  permit  them  to  leave 
school.  This  requires  hand  finishing  on  fancy  waists,  and  plain 
and  fancy  gowns  which  are  made  by  the  dozens  on  machines  run 
by  electric  power.  It  is  not  necessary  to  have  a  knowledge  of 
actual  dressmaking  to  be  able  to  do  this  work.  The  ability  to 
do  good  handwork  rapidly  is  the  prerequisite.  In  some  estab- 
lishments there  are  opportunities  for  girls  of  ability  to  rise  from 
finisher  to  draper,  which  latter  position  commands  a  high  wage. 
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The  producing  of  fine  handmade  underwear,  waists  and 
dresses,  is  another  opportunity  for  girls,  who  can  take  but  a  short 
time  in  which  to  prepare  to  earn  their  living.  Work  of  this 
character  is  of  a  much  higher  grade  than  that  of  the  wholesale 
finishing  and  demands  the  ability  to  do  extremely  good  hand 
and  machine  work.  The  worker  must  be  able  to  handle  the 
finest  kind  of  materials  and  to  do  the  most  intricate  work,  such 
as  hand-tucking,  setting  in  lace,  and  trimmings. 

Although  the  course  in  the  Vocational  Section  trains  for 
specific  branches,  it  is  very  necessary  that  all  dressmaking 
students  should  have  experience  in  these  lines  in  order  to  be 
better  prepared  for  the  actual  dressmaking.  If,  however,  a  girl 
has  the  ability  to  do  the  work  of  these  classes  she  is  allowed 
to  skip  either  one  or  both  of  them. 

Course  of  work  in  the  Shop  for  Gymnasium  and  Swim- 
ming Suits :  The  students  are  drilled  for  one  or  two  months  in 
putting  garments  together,  stitching  and  finishing.  As  but  two 
kinds  of  garments  are  made  speed  is  acquired  and  a  certain 
amount  of  accuracy  is  gained  through  much  repetition.  Definite 
arrangements  have  been  made  through  wholesale  houses  for 
the  disposition  of  the  product.  The  materials  are  furnished  by 
the  school.     The  price  is  that  of  trade. 

(1)  Articles:  Swimming  suits  (patented),  bathing  suits  and 
gymnasium  suits.      (2)   Materials  used:  Cotton,  wool,  worsted. 

Course  of  work  in  White  Work  Class:  The  previous 
training  having  been  a  general  one  for  accuracy,  speed  and  the 
mastery  over  mind  and  hand,  attention  is  now  given  for  2l/2 
or  3  months  to  fine  detail  work,  and  the  handling  and  keeping 
fresh  and  clean  of  the  daintiest  of  cotton  goods.  The  materials 
are  furnished  by  the  school  and  the  work  is  sold  to  customers  at 
trade  prices. 

(1)  Principles:  Hand  tucking,  rolling  and  whipping,  miter- 
ing  corners,  overhanding  trimming,  inserting  lace  and  embroid- 
ery by  hand  and  machine,  fine  featherstitching  and  white  hand 
embroidery.  (2)  Garments  for  stock  and  order:  Fine  under- 
wear, waists  and  baby  clothes.     (3)  Material  used:     Cotton. 

III.  Trade  Section— The  Business  Shop.  Trade  demands 
skilled  workers  and  preference  is  given  to  those  who  have  had 
practical  training.     The  trade   section  aims   to  add  experience 
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to  skill  by  offering  the  students  the  actual  work  and  conditions 
demanded  in  the  outside  market.  The  general  scheme  is  the 
one  in  use  in  moderate-sized  dressmaking  establishments. 

The  workroom  has  its  tables  devoted  to  separate  kinds  of 
work,  the  students  obtain  a  definite  amount  of  knowledge  from 
each  experience  and  pass  from  one  to  the  other  as  rapidly  as 
their  ability  to  grasp  the  principles  will  permit.  Each  division 
is  in  charge  of  an  instructor  with  practical  trade  experience, 
who  prepares  and  supervises  the  work  and  also  does  the  skilled 
parts  which  the  students  on  account  of  their  lack  of  experience 
are  unable  to  do. 

The  girls  are  not  taught  cutting,  fitting  and  draping  as  trade 
would  not  permit  a  sixteen  year  old  girl  to  attempt  this  work 
on  account  of  her  lack  of  judgment  and  experience;  but  they 
have  the  opportunity  to  see  and  assist  in  the  preparation  of 
work.  No  girl  in  the  trade  shop  will  make  a  complete  garment 
but  she  will  have  worked  upon  all  parts  many  times. 

Custom  orders  supply  the  shop  with  work.  The  customers 
are  interviewed,  measurements  are  taken,  estimates  are  given 
and  dates  for  fittings  are  planned.  The  information  obtained 
is  recorded  upon  blanks  prepared  for  the  purpose.  The  mater- 
ials are  purchased,  the  garments  cut,  and  the  different  parts 
(skirts,  waists,  sleeves)  are  delivered  to  the  tables  where  such 
work  is  done.  Blanks  are  provided  for  the  recording  of  all 
materials  used  for  customers'  work  and  from  these  the  bills  are 
made  out  in  the  main  office.  Stock  is  obtained  from  the  store- 
rooms on  signed  requisitions  only.  The  stock  clerk  measures 
and  delivers  the  materials  and  notes  the  amount  withdrawn  on 
each  package. 

Course  in  Dressmaking  Shop. 

i.  Linings:  Waist  (practice  materials),  basting,  stitching, 
pressing,  binding,  boning, — whalebone,  featherbone, — hooks  and 
eyes,  facing,  overcasting. 

2.  Shirtwaists  and  nurses'  uniforms :  Covering  rings,  making 
shirtwaist  cuff,  making  shirtwaist  placket,  putting  on  neck  bands. 

3.  Skirts:  Petticoats  or  drop  skirts  for,  basting,  stitching, 
pressing,  seams,  bands,  plackets,  trimming,  pinning,  putting  on 
band. 

4.  Trimmed  skirts :  Slip  stitching,  milliner's  and  flat  folds, 
covering  buttonholes,  binding,  shirring,  cording,  tucking,  piping, 
facing,  braiding. 
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5.  Trimmed  waists :  Application  of  principles,  experience  in 
making  and  applying  trimming,  and  handling  delicate  or  perish- 
able materials. 

6.  Trimmed  sleeves :  Application  in  general  knowledge  and 
experience   in   applying  trimmings. 

7  Garments  made  in  the  shop :  Shirtwaists,  fancy  dressing 
sacks  and  wrappers;  nurses'  and  maids'  uniforms;  dancing 
dresses ;  elaborate  waists ;  street,  afternoon  and  evening  gowns ; 
tailored  suits. 

8.  Materials  used :  All  varieties  of  cotton,  linen,  silk,  woolen 
and  worsted  dress  fabrics ;  chiffon,  mousselain,  and  trimmings  of 
all  kinds. 

IV.  Results  of  training.  A  change  in  the  general  appear- 
ance of  the  girls  is  soon  apparent  for  which  ability  to  make  their 
own  clothes  and  the  refining  influence  of  the  doing  of  good 
work  on  good  materials  is  probably  responsible.  The  elements 
of  good  order,  obedience,  thought  fulness,  judgment,  self-control, 
industry  and  thrift  are  fostered  and  every  effort  is  put  forth  to 
make  intelligent  workers. 

The  fact  that  on  entering  trade  the  girls  from  the  Trade 
School  receive  nearly  double  the  salary  given  untrained  girls 
indicates  that  they  are  fitted  for  the  outside  workrooms. 

V.  Departmental  relations.  The  emphasis  which  the  Aca- 
demic and  Art  Departments  have  laid  upon  accuracy,  careful 
work,  appreciation  of  measurements,  distances,  color,  and  form 
has  been  of  great  value  to  the  students  in  the  Dressmaking 
Department.  The  Operating  Department  has  also  been  of  ser- 
vice in  training  some  of  the  students  to  work  on  special  machines, 
thus  enabling  them  to  make  dress  decoration.  The  use  of  the 
electric  power  machine  in  custom  dressmaking  establishments  is 
on  the  increase. 

VI.  Trade  relation.  The  department  is  kept  in  close  touch 
with  trade  conditions  through  personal  visits,  through  the  houses 
which  purchase  its  output  and  through  those  from  whom  the 
stock  is  bought.  Many  opportunities  to  purchase  materials  at 
reduced  rates  have  been  secured  through  the  kindly  interest  of 
the  trade. 

An  advisory  board  composed  of  business  men  and  women 
has  been  appointed  to  pass  judgment  upon  the  scheme  of  work, 
the  standard  and  quality  of  work  and  cost  and  market  value  of 
the   products. 
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Millinery  Department 

The    aim    of    the    Millinery    Department    is    to    train 

assistants,  improvers,  frame-makers  and  preparers   for 

wholesale  and  custom  workrooms. 

When  this  department  was  first  opened  the  scope  of 

the  work  for  the  day  classes  was  much  more  extended 
C  ourse 

and    included    training    for    copyists,    designers   and 

milliners.  The  curtailing  of  the  course  to  more  elementary 
preparation  was  brought  about  by  a  feeling  of  dissatisfaction 
with  this  trade  for  the  young  untrained  or  partly  skilled  workers. 
Close  and  continued  contact  with  millinery  shops  showed  that 
for  young  wage-earners  a  small  initial  wage  and  a  not  very 
rapid  rise  are  usual;  that  a  short,  irregular,  seasonal  engagement 
is  almost  inevitable ;  that  a  long  experience  is  needed  before  even 
the  trained  girl  can  rise  to  the  higher  positions;  that  young 
workers  become  discouraged  and  are  apt  to  drop  the  trade 
altogether,  even  for  lower  wages,  if  they  can  obtain  steady  work 
in  another  occupation.  As  it  was  the  fourteen  or  fifteen  year 
old  girl  who  came  for  the  instruction,  it  was  better  for  her  to 
be  well  trained  as  an  assistant  than  to  detain  her  at  the  school 
for  a  more  advanced  position  which  she  would  probably  not  be 
allowed  to  take  on  account  of  her  youth  and  inexperience. 
Students  in  this  department  need  to  be  watched  with  especial 
care  to  determine  whether  they  are  well  adapted  for  their  occupa- 
tion and  the  mediocre  worker  would  better  enter  some  other  field 
where  the  opportunities  for  her  are  more  encouraging.  As  the 
advance  is  slow  the  girl  whose  poverty  is  hurrying  her  into 
wage-earning  would  also  better  not  elect  this  work. 

The  night  classes,  which  have  been  offered  at  the  school, 
gave  training  in  the  more  advanced  lines  of  millinery.  The  day 
classes  are  also  prepared  to  do  so  when  ever  older  workers 
feel  they  can  give  time  for  the  instruction. 

Course  of  Instruction 

Length  of  Course:  six  months. 

1.  Practice:  Shirring,  tucking,  cording,  rolled  hem,  plain 
fold,  milliner's  fold,  and  cutting  and  joining  bias  pieces. 

2.  Making  and  covering  buckles  and  buttons,  wiring  ribbons 
and  laces,  making  hat  linings  and  wiring  hats. 
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3.  Bandeaux:     Wire,  capenet  and  buckram. 

4.  Wire  frame  construction  from  dimensions  and  models; 
making  frames  of  buckram,  capenet  and  stiff  willow. 

5.  Covering  frames  with  crinoline,  capenet,  mull,  maline  and 
soft  willow. 

6.  Facings :     Plain,  shirred  and  in  folds. 

7.  Bindings :     Stretch,  puff  and  rolled. 

8.  Plateaux:     Plain  and  fancy. 

9.  Making  hats  of  straw,  silk,  chiffon,  maline  and  velvet. 

10.  Sewing  trimmings  on  hats  and  sewing  linings  in  hats. 

11.  Renovating:     Ribbon,  velvet,  lace,  feathers,  flowers. 

12.  Machine    work:      Plain   stitching,   tucking,   shirring,  bias 
strips  stitched  on  material. 

Orders  are  taken  for  a  limited  amount  of  trimmed  hats  in 
order  to  provide  the  students  with  experience  in  preparing, 
sewing  on  the  trimming  and  in  finishing  the  hat. 

As  Millinery  is  a  seasonal  trade,  students  are  advised  to 
take,  in  addition,  Lamp  and  Candleshade  Making  in  the  Novelty 
Department,  or  Straw  Sewing  in  the  Operating  Department. 
They  are  thus  provided  with  good  trades  during  the  months 
when  their  own  trade  is  dull. 

Novelty  Department 

( 1 )  To  teach  the  use  of  paste  and  glue  in  several  good 
trades.     (2)   A  short  course  in  Lampshades  and  Candle- 
shade  Making  for  girls  who  have  a  dull  season  in  their  regular 
trade  during  November,  December  and  January. 

Sample-mounting,  Novelty  Work,  Jewelry  and  Silver- 

„,  ,  '  ware  Case-making,  Lampshade  and  Candleshade- 
Work  ,  . 

making. 

Sample-mounting  is  pasting  or  gluing  samples 
of  all  kinds  of  material  on  cards  or  in  books  to 

*  be    used    by    salesmen    in    selling    goods.      New 

York  is  a  centre  for  this  class  of  work.  It  gives  year-round 
employment  to  many  girls  and  offers  wages  from  five  to  fifteen 
dollars  a  week.  The  simpler  lines  of  sample-mounting  can  be 
learned  by  almost  any  girl.  A  bright  student  can  learn  this  trade 
in  six  months. 

Novelty  work  is  the  covering  and  lining  of  cases  and  boxes 
with  different  materials.  Girls  can  earn  from  five  to  eighteen 
dollars  a  week,  and  can  learn  the  trade  in  from  eight  months 
to  a  year. 
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In  Jewelry  and  Silverware  Case-making  the  girls  are  taught 
both  to  cover  and  line  up  the  cases ;  they  earn  from  five  to 
fifteen  dollars  a  week.  It  takes  from  eight  months  to  a  year  to 
learn  this  trade. 

Lampshade  and  Candleshade  Making :  A  short  course  is 
offered  to  good  sewers  who  wish  to  learn  a  line  of  work  that 
will  give  them  employment  during  November,  December  and 
January,  which  is  the  busy  season  in  this  occupation.  Girls 
can  earn  from  one  to  two  dollars  a  day.  It  is  a  very  good 
course  for  millinery  workers  as  the  work  is  similar  and  there- 
fore easily  learned,  and  the  slack  time  in  millinery  is  the  busy 
time  in  this  trade. 

All  pupils  entering  the  Novelty  Department  take 
C ourse  of  ,r  *;  .  ,  . •        *     1  *.u 

rTT     ,  a  short  course   in   sample-mounting  to  learn  the 

Work 

use  of  paste  and  glue.     Some  are  advanced  soon 

to  the  novelty  work  while  others  continue  in  sample-mounting 
taking  up  a  greater  variety  of  work  along  that  line.  Those 
entering  for  lamp  and  candleshade  making  do  not  take  the 
sample-mounting  but  come  from  the  millinery  or  sewing  classes 
where  they  have  had  some  training  with  the  needle. 

.    .  In  the  Academic  classes  the  girls  are  drilled 
1  nterreiatxoii 

.....  in    measurements  and    have    problems    esti- 

with  Academic                       ^  ,  .  ,          ,    ,  , 

,    ,      TTT     ,  mating:    the    cost  of    materials    and    labor. 

and  Art  Work  T,    .     ,.  .                   . 

Their  discussions  pertain  to  actual  processes 

and  materials  used  in  the  classes  of  the  Novelty  Department. 

In  the  art  classes  the  girls  are  trained  to  draw  straight  lines 

and  square  corners,  to  mitre  corners,  to  fold  on  a  line,  to  make 

good   letters   and   figures,   and   to  appreciate   good   proportions 

and   balance.      This   work   enables  the  student   to   arrange   her 

samples  in  straight  lines  on  the  card,  with  proper  margins,  and 

then  to  neatly  print  on  the  card  the  name  of  the  materials  and 

stock  numbers.     The  discussion  of  materials  helps   her  to  cut 

and  place  her  materials  on  the   cases  so  that  the  design  will 

appear   to   the   best   advantage.     The   color  work   aids   her   in 

choosing  the  best  hues  of  ribbons  or  linings  to  use  with  the 

figured   coverings. 

n    ,  Where   trade  orders   can   be   used    without   keeping 

the  girls  too  long  on  the  one  problem,  they  prove 

a  great  incentive  and  also  help  them  to  acquire  speed.     Private 


331  ]  Detailed  Accounts  of  Department  Work  57 

orders  give  more  variety  in  the  work  and  thus  enable  the  girls 
to  adjust  themselves  more  easily  to  each  season's  new  styles. 
The  private  orders  however,  being  smaller  in  number,  do  not 
help  the  students  to  acquire  the  speed  that  the  repetition  does 
in  the  large  trade  orders.  Each  kind  of  order  work  is  used  as 
it  can  be  of  advantage  to  the  development  of  the  student. 

Art   Department 

The  courses  of  work  in  the  Art  Department  are  shaped 
according  to  the  needs  of  each  trade  department.  Various 
phases  of  work  in  Dressmaking,  Electric  Power  Operating, 
Novelty  and  Millinery  are  made  "centers  of  interest."  Each 
girl  thus  finds  her  art  aiding  her  to  be  more  valuable  in  her 
trade.  Her  enthusiasm  is  awakened  and  she  is  stimulated  to 
self  expression  directly  along  the  line  of  her  chosen  work.  The 
entering  students  lack  in  the  technical  skill  which  can  be  used 
in  their  trades.  The  first  step,  therefore,  is  to  give  the  element- 
ary exercises  needed  in  their  departments.  This  is  followed  by 
more  difficult  and  more  artistic  work  as  the  student  shows 
ability. 

..  To  help  the  work  of  the  trade  departments,  to  improve 

the  trade  selected  by  each  student,  to  give  ideals. 

r      ...  Time  of  average  student  in  art,  7  months,  3  hours 

per  week.     Previous  art  training  little  or  none. 

r>-jr     ;a-  The   students   do   not   see   or   estimate   correctly, 

Difficulties  ,  ,,,,.,, 

they  are  not  exact  and  they  lack  ideals. 

^         ■    ,.  I.     General  course  for  all  students  connecting: 

Organisation  & 

f  A  t  W    b  Department    with    Trade    Courses.      Ap- 

proximate  time    3    months,    3    times   a   week. 

1.  Principles  of  Proportion:  Measurements  by  ruler  and 
freehand.     Related  lines  and  sizes  as  in  hems  and  margins. 

2.  General  Use  of  Principles:  (1)  Horizontal,  vertical, 
oblique  lines  for  machine  practice.  (2)  Related  margins  and  spots 
as  used  in  the  writing  of  letters,  the  orderly  placing  of  subject 
on  a  page. 

3.  Specific  Department  Work:  Departments  express  their 
needs  to  Art  Department.  (1)  Machine  Operating:  (a)  Lines 
— horizontal,  vertical,  oblique,  for  machine  practice,  (b)  Quilt- 
ing, banding,  practice  for  curves  and  square  corners. 

(2)   Sewing:      (a)  Lines — horizontal,    vertical,   oblique,   for 
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machine  and  hand  practice  and  tailor  basting,  (b)  Hems,  tucks 
as  prescribed  by  department  and  proportioned  to  garment,  (c) 
Constructive  Drawing:  Giving  different  angles  and  figures  with 
a  view  toward  an  intelligent  use  of  patterns  for  waists  and  skirts, 
(d)   Piecing  bias  and  mitering  corners. 

(3)  Novelty:  (a)  Lines,  horizontal,  vertical,  oblique  for 
sample  mounting.  (b)  Spacings  for  sample  mounting,  (c) 
Letterings  and  figures  for  sample  mounting,  (d)  Margins  for 
pasting  different  shaped  labels  and  samples,  (e)  Paper  folding, 
mitering  corners. 

(4)  Millinery:  (a)  Lines — horizontal,  vertical,  oblique  for 
hand  sewing  practice,  (b)  Problems  for  proportions  for  the 
wire  frames,  (c)  Bias  facings  and  mitered  and  square  corners, 
(d)  Color. 

Students   unable   to  benefit   further  by   the   Art   Work   are 

dropped  from  course  and  devote  this  time  to  their  trade. 

II.  Supplementary  course  for  students  showing  ability,  who 
have  finished  the  prescribed  departmental  course.  Approximate 
time,  7  to  9  months. 

1.  Machine  Operating:  (1)  First  step  in  designs,  arrange- 
ment of  straight  lines  in  borders,  and  orderly  arrangement  of 
spots  in  borders.  (2)  Squared  off  designs,  stenciling  same, 
for  coordination.  (3)  Sample  curved  line  designs,  continuous, 
(Limitation  of  machine  and  for  speed).  (4)  Patterns  for 
practice  work  for  the  special  machine.  (5)  Special  workers  to 
practice  the  exercises  for  the  Bonnaz  machine.  (6)  Color — 
three  charts.     (7)   Exercises  for  perforating. 

2.  Sewing:  (1)  Simple  designs  for  shirtwaists  and  for 
braiding.  (2)  Designs  for  revers,  cuffs,  vests  and  yokes.  (3) 
Proportions  of  figure.  (4)  Copying  from  magazines  for  trade 
technicalities.  (5)  Discussions  on  dress  for  trade  workers.  (6) 
Color  harmony  in  dresses  and  application. 

3.  Millinery:  (1)  Sketching  different  views  of  the  hats. 
(2)  Sketching  models.  (3)  Color  harmonies  and  application. 
(4)  Discussions  on  how  art  principles  can  be  applied  to  hats  of 
the  present  day. 

4.  Novelty:  (1)  Simple  squared  off  designs  stenciled  for 
coordination  for  hand  and  head,  not  gained  in  the  trade  work. 
(2)  Simple  illumination  of  words  and  phrases.  (3)  The  mate- 
rials and  decoration  to  be  used  for  pads,  desk  sets  and  boxes, 
discussed  and  carried  out. 

In  this  supplementary  course  emphasis  is  put  on  the  thought, 

invention  and  appreciation  of  the  student. 

III.  Special  course  for  students  who  show  unusual  ability 
in  art  and  can  utilize  it  in  trade. 
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(1)  Costume  sketching  for  making  records  in  dressmaking 
workrooms.  (2)  Stamping  and  perforating :  (a)  Machine  prac- 
tice :  Pedalling,  Guiding  needle,  Threading  machine  and  learning 
to  adjust  the  different  parts:  (b)  Stamping  on  different 
materials  with  the  different  mediums.  Composition  of  the  differ- 
ent mediums,  liquid  and  dry:  (c)  Copying  patterns  for  per- 
forating: Nature-study  for  motifs,  Conventionalizing  those  to 
apply  them  to  materials. 

(All  designs  are  such  as  can  be  used  in  trade  and  are  made 
according  to  trade  methods.) 

Academic  Department 

I.     Elementary:      To    supplement    previous    schooling. 

Girls  who  have  left  the  public  school  from  low  grades 
need  special  tutoring  in  the  common  branches.  Special  in- 
struction   is    also   needed    for   newly   arrived    foreigners. 

II.  Trade:  To  quicken  and  enrich  the  mind  that  the  girl 
may  become  a  more  efficient,  intelligent  and  enthusiastic  trade- 
worker. 

The  work   falls   under  the   following  subjects:     Civics,   In- 
dustries, Arithmetic,  English. 
.  .  This  course  is  given  as  a  means  of  enabling  the  pupil 

to  recognize  her  place  in  the  family,  the  school,  the 
community,  and  in  the  world's  work.  For  lack  of  a  better 
term  it  is  called  Civics.  It  is  dealt  with  under  two  heads: 
(1)  Community  Life  in  General,  (2)  Community  Life  in  New 
York  City. 

1.  Under  the  first  head  the  discussion  of  life  in  a  given 
community  is  followed  by  the  simple  facts  that  lie  at  the 
foundation  of  civic  life.  These  are  approached  through  the 
interests  or  desires  which  the  pupil  feels  in  common  with  all 
other  people.  Building  still  further  on  the  pupil's  own  experi- 
ence, she  is  lead  to  apply  the  ideas  received  to  her  own  com- 
munity, which  ever  widening  its  scope  is  carried  from  the 
neighborhood,  or  the  school  to  the  city,  the  state  and  on  to 
the  nation. 

Civics  also  gives  to  the  pupils  a  knowledge  of  the  existing 
laws  under  which  they  will  work,  by  whom  these  laws  are 
made,  and  the  possible  means  for  improving  them.  In  the 
discussion  of  such  subjects  as  Tenement  House  Laws,  Child  Labor 
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Laws  and  Trade  Unions,  there  is  opportunity  for  the  introduc- 
tion of  home  and  business  economics  which  have  been  found  to 
be  valuable.  Economics  is  further  taught  by  the  detailed  dis- 
cussion of  the  apportionment  of  an  income  of  $6.00  a  week 
for  50  working  weeks,  considering  carfare,  lunches,  savings, 
a  portion  toward  family  support,  and  an  allowance  for  clothes. 
The  literature  for  this  course  is  obtained  from  the  United  States 
Department  of  Commerce  and  Labor,  the  State  Department 
of  Factory  Legislation,  the  Consumers'  League,  the  National 
and  State  Labor  Committees,  and  current  magazines.  Mr. 
Arthur  M.  Dunn's,  "The  Community  and  the  Citizen,"  especially 
such  chapters  as  those  on  the  "Making  of  Americans,"  "How 
the  Government  Aids  the  Citizen  in  his  Business  Life,"  "Waste 
and  Saving,"  "What  the  Community  does  for  those  who  cannot 
or  will  not  Contribute  to  its  Progress,"  has  given  valuable 
assistance  in  leading  to  discussions  which  have  direct  bearing 
upon  daily  life  and  work. 

2.  The  following  outline  shows  the  treatment  of  the  second 
division  of   civics : 

New  York  City:  (1)  City  Government,  (a)  Officials,  Mayor, 
Commissioner,  Borough  President,  Aldermen,  (b)  City  Depart- 
ments; (2)  Citizenship,  (a)  Who  are  citizens,  (b)  How  to 
become  a  citizen,  (c)  Duties  and  privileges  of  citizens,  (d) 
Aliens;  (3)  Child  Labor  Laws,  (a)  School  attendance,  (b) 
Working  papers,  how  obtained,  (c)  Hours  for  work;  (4)  Factory 
Laws  for  girls  over  16  years  old;  (5)  Sweatshop  labor;  (6) 
Tenement  House  Laws ;  (7)  Trade  Unions ;  (8)  Commerce  and 
Industries  of  New  York.   (9)   Philanthropies. 

Aim:  To  furnish  the  worker  with  a  background 
for  her  trade  and  to  help  her  to  see  her  place  in 
the  working  world  of  to-day.  1.  A  generalized  view  is  taken 
of  the  main  steps  in  the  early  progress  of  the  race.  2.  Textile 
materials  are  discussed  as  to  their  values,  their  uses,  their  cost, 
the  processes  of  their  manufacture,  the  comparison  of  foreign 
and  domestic  goods  with  reasons  for  the  differences,  and  the 
connected  problems  of  arithmetic  which  the  students  will  meet. 
These  subjects  help  the  girl  to  "get  next"  to  what  she  is 
working  with  every  day  and  to  arouse  interest  in  her  personal 
connection  with  the  subject.  The  English  girl  whose  father  was 
once    employed    in    a   lace   house    in    London,   brings    mounted 
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specimens  of  that  sort  of  handwork  to  the  class ;  the  Hungarian 
brings  hand-spun  articles  from  her  mother's  bridal  outfit ;  the 
Italian  presents  a  skein  of  raw  silk  taken  from  the  family's 
treasure  box,  and  the  girl  from  Roumania  bring  an  embroidered 
bed  cover.  The  student  whose  mother  does  not  believe  cotton 
ever  grew  on  bushes  asks  that  she  may  verify  her  own  statement 
by  taking  home  a  real  cotton  boll.  A  Labor  Museum  is  being 
collected  to  give  reality  to  the  instruction,  and  exhibits  from  it, 
which  show  the  steps  in  the  manufacturing  of  the  fabrics  and 
of  other  familiar  articles,  are  put  up  in  the  classroom  when 
needed.  A  bulletin  board  provides  for  the  numerous  clippings 
brought  by  the  students  or  teachers. 

Aim :  The  fundamental  aim  of  arithmetic  is  to 
give  the  pupils  working  methods  for  the  problems 
that  occur  in  trade  practice.  To  make  the  correlation  clear  to 
the  girls,  workroom  methods  of  presentation  and  phraseology 
and  the  customary  materials  are  used.  Sewing  and  operating 
students  make  hems,  tucks  and  ruffles  to  actual  measurements; 
novelty  girls  cut  and  arrange  cards  for  samples  in  accordance 
with  their  workroom  demands ;  and  millinery  students  work  out 
the  measurements  for  hat  frames  as  closely  as  varying  styles 
permit. 

With  the  fundamentals  of  trade  problems  established,  arith- 
metic is  further  developed  along  special  lines  of  trade  to  meet 
the  demands  of  the  business  world.  The  trained  worker 
should  not  only  be  skilled  in  the  manipulation  of  tools  and 
materials,  but  she  should  be  able  to  compute  her  own  problems; 
such  as  estimates  for  garments,  how  to  cut  materials  economi- 
cally, the  cost  of  one  garment  or  article  as  related  to  the  cost  of 
many  of  the  same  kind,  the  prices,  and  similar  trade  questions. 
The  ability  to  deal  with  these  subjects  adds  materially  to  the 
value  of  a  skilled  worker. 

The  central  scheme  of  the  course  is  to  lead  the  pupil  to  prompt 
and  accurate  mental  calculation.  This  is  stimulated  by  frequent 
oral  drills  in  trade  problems  and  business  problems  involving 
short  methods  of  computation.  The  extent  and  progress  of  this 
work  is  regulated  by  the  ability  of  the  class. 

The  following  outlines  show  the  adaptation  of  arithmetic  to 
the  different  trades : 
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Operating:  (1)  Cutting  of  gauges,  (a)  For  hems,  (b)  For 
tucks;  (2)  Tucking  problems,  (a)  With  gauges,  (b)  As  for- 
mal arithmetic  problems;  (3)  Ruffling  problems;  (4)  Time 
problems,  Department  time  schedules  as  basis  for  the  work;  (5) 
Factory  problems;  (6)  Income,  expenditure,  savings;  (7)  Bills 
and  receipts;  (8)  Computation  of  quantity  of  material  required 
for  garments,  (a)  By  measuring  garments,  (b)  By  use  of 
patterns  on  cloth,  (c)  Economy  of  material;  (9)  Problems  based 
on  above  work;  (10)   Civic  problems. 

Sewing:  (1)  Cutting  of  gauges,  (a)  For  hems,  (b)  For 
tucks;  (2)  Tucking  problems;  (3)  Ruffling  problems;  (4) 
Computation  of  quantity  of  material  required  for  garments,  (a) 
By  measuring  garments,  (b)  By  use  of  patterns  on  cloth,  (c) 
Economy    of   material;    (5)    Problems   based   on   above   work; 

(6)  Store  problems;  (7)  Bills  and  receipts;  (8)  Income,  ex- 
penditures, savings;  (9)  Textile  problems;  (10)  Civic  problems. 

Novelty:  (1)  Sample  mounting,  (a)  Cards  are  cut  a  given 
size  and  are  divided  with  the  ruler  into  spaces  for  samples  with 
proper  margins,  etc.,  according  to  trade  demands,  (b)  Problems 
involving  the  various  sizes  and  shapes  of  cards  and  samples, 
using  cards  and  rulers  for  the  work;  (2)  Sample  cutting;  (3) 
Cutting  materials  for  boxes,  (a)  Pulp  board,  (b)  Covering 
plain,  flowered,  (c)  Economy  of  materials,  (d)  Problems  based 
on  above  work;  (5)  Trade  problems,  (a)  In  sample  mounting, 
accuracy,  speed,   (b)   Cost  of  materials;  (6)  Bills  and  receipts; 

(7)  Income,  expenditure,  savings;  (8)  Civic  problems. 

Millinery:  (1)  Measurement  of  frames  ;  (2)  Trade  problems, 
(a)  Quantity  of  material,  (b)  Price  of  materials,  (c)  Economy 
of  material;  (3)  Orders,  (a)  By  letter,  (b)  By  order  blanks;  (4) 
Bills  and  receipts;  (5)  Income,  expenditure,  savings;  (6)  Prob- 
lems on  manufacture  of  silk;   (7)    Civic  problems. 

Aim:     1.  To  facilitate  oral  and  written  expression. 
£  2.  To    give    practice    in    business    forms:    Spelling: 

(1)  Technical  terms  of  each  trade  department;  (2)  Textiles 
and  other  trade  materials;  (3)  Ordinary  business  terms.  De- 
scriptions: (1)  Written  work  on  materials  used  and  articles 
made  in  each  department;  (2)  Outlining  and  defining  of  de- 
partment work.     Business  Forms:    (1)   Letters  of  application; 

(2)  Letters  ordering  goods;  (3)  Telegrams,  postal  cards,  etc; 
(4)  Writing  of  advertisements. 

In  addition  to  practice  in  spelling  and  in  the  writing  of  busi- 
ness forms  the  work  in  English  aims  to  be  in  close  correlation 
with  the  other  subjects  taught.     As  a  rule,  the  latter  part  of 
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each  recitation  period  is  spent  by  the  pupils  in  writing  upon  the 
subject  in  hand.  The  purpose  is  to  obtain  from  them  freedom 
of  expression  after  arousing  interest  in  a  subject  rather  than  to 
get  long  compositions  necessitating  home  study  and  probably 
generating  a  dislike  for  written  work.  Attention  is  called  to 
paragraphing  and  emphasis  is  laid  upon  both  the  form  and  the 
manner  of  writing,  but  form  is  made  subservient  to  thought. 
The  interrelation  of  Art  Department  helps  the  student  to  appre- 
ciate the  need  of  good  form  in  the  appearance  of  a  written  page. 

Physical  Education  Department 

The  young  wage-earner  who  goes  into  trade  untrained  at 
fourteen  years  of  age  is  greatly  handicapped  by  her  physical 
condition.  Either  through  ignorance  or  neglect  early  symptoms 
of  disease  are  disregarded  and  it  is  not  until  she  finds  herself 
out  of  employment  as  a  result  of  physical  weakness  that  she 
realizes  that  good  health  is  the  capital  of  the  working  girl. 

Many  of  the   girls  who  enter   the  school  are   found  to  be 

suffering  from  poor  vision ;  enlarged  glands  caused  by  decayed 

teeth ;  poor  nasal  breathing  as  a  result  of  adenoid  growths  or 

enlarged  tonsils ;  anaemia,  skin  eruptions ;  slight  asymmetries,  and 

poor  posture.     These  defects  produce  exaggerated  nerve  signs 

and  poor  nutrition. 

..  The  work  of  the  Physical  Department  is  to  correct  as 

Aim  .   ,         .  ,     .  .  ...         ,    , 

many  of  these  irregularities  as  possible  and  also  to  train 

the  student  to  a  knowledge  of  her  body  and  how  to  care  for  it 

that  she  may  be  able  to  stand  the  long  hours  of  confining  work 

and  be  able  to  show  efficient  results  in  her  trade. 

The    following    examination    is    required    of    each    entering 

student : 

Physical  Examination:  Beginning  with  the  family  history 
a  complete  record  of  all  important  events  relating  to  a  student's 
physical  life  is  taken.  She  is  carefully  examined  for  asymmetry ; 
curvature,  incipient  or  well  defined ;  traces  of  tuberculosis ; 
weakness  of  heart  and  lungs ;  enlarged  glands ;  skin  diseases ; 
or  signs  of  nervous  disorders.  She  is  closely  questioned  as  to 
■all  bodily  functions  and  a  careful  record  is  kept  of  irregularities. 
Eyes,  ears,  teeth,  nose  and  throat  are  likewise  examined.  Im- 
pressions of  the  feet  are  made  in  order  to  detect  weakness  of 
the  arch  or  flat  feet.     Measurements  of  height,  weight  and  the 
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principal  expansions  are  taken  for  comparison  with  later  records 

and  for  the  purpose  of  comparing  with  normal  standard. 

_  .,    ,         After  the  examination  the  girl  is  instructed  as  to 

lY€SCYXuC(X 

"  treatment,  if  any  is  needed.     If  perfectly  normal 

she  will  report  for  gymnastics  three  times  a  week. 
If  any  asymmetry,  curvature  of  the  spine,  heart  disease  or  nervous 
disorders  are  discovered  she  must  report  for  special  corrective 
exercises  at  the  school.  In  some  cases  individual  instruction 
is  given  for  supplementing  the  work  at  home.  Cases  demanding 
special  apparatus  and  individual  attention  have  been  treated  in 
the  Physical  Education  Department  of  Teachers  College  through 
the  kindness  of  the  Director,  Dr.  Thomas  Denison  Wood.  The 
girls  so  affected  have  thus  the  advantage  of  the  latest  methods 
known  to  science.  If  any  of  the  numerous  skin  diseases  are 
present,  which  demand  frequent  and  regular  attention,  the 
student  is  assigned  to  a  group  who  go  twice  a  week  to  a 
dispensary  to  receive  electrical  or  X  Ray  treatment.  In  cases 
of  enlarged  tonsils  or  adenoids  the  necessity  of  immediate  opera- 
tion is  explained  and  every  effort  made  to  gain  the  consent  of 
the  parents.  When  permission  is  obtained  the  girl  goes  to  a 
neighboring  hospital  on  Sunday  evening,  is  operated  upon  on 
Monday  and  returns  home  Tuesday.  Each  student  must  have  her 
eyes  thoroughly  examined  by  a  doctor  selected  at  the  Ophthalmic 
Dispensary.  If  glasses  are  needed  they  are  procured  at  the 
expense  of  the  parent  or  donated  by  an  optician  who  is  interested 
in  the  school.  Dispensary  treatment  is  also  necessary  in  cases  of 
catarrh  of  nose  and  throat.  Teeth  are  carefully  examined  and 
the  girls  directed  to  their  own  dentists,  or  to  the  Dental  Dis- 
pensary adjoining  the  school  where  we  are  fortunate  enough 
to  have  a  limited  amount  of  work  done  free  of  charge.  Cases 
of  asymmetry  demanding  braces,  plaster  jackets  and  operations 
have  been  treated  at  the  Post  Graduate  Hospital.  Tuberculosis 
cases  in  advanced  stages  have  been  placed  on  the  special  boats 
in  New  York  Harbor  or  are  sent  to  Tubercular  Camps  in  the 
country. 

In  sending  girls  to  the  hospitals  and  dispensaries  the  aim 
is  to  place  them  in  touch  with  institutions  to  which  they  will 
have  independent  access  after  they  leave  the  Manhattan  Trade 
School. 
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.    .  The  statistics  below  show  the  condition  of  278  girls 

when  they  registered  at  the  school.  The  charts  are 

divided  according  to  the  departments  entered.     From  them  can 

be  seen  the  need  of  special  care  for  the  health  of  the  working  girl. 
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shows  gain  in  weight,  height  and  general  health;  125  of  them 
had  their  teeth  put  in  order,  6  were  treated  for  defective  hear- 
ing, 20  have  attended  the  Skin  Clinic,  all  have  had  their  eyes 
examined  and  86  were  fitted  with  glasses.  In  twenty-five  cases 
where  the  adenoids  and  tonsils  were  removed  the  result  was 
increase  in  weight,  better  breathing  and  heart  action,  alertness 
of  mind  and  a  noticeable  improvement  in  trade  work.  Where 
the  obstructions  of  nose  and  throat  still  remain  there  is  loss  in 
weight  and  diminished  chest  expansion  and  a  generally  weakened 
condition.  The  extraction  of  decayed  teeth  and  the  providing 
of  well-fitting  glasses  have  diminished  nervous  irritability  and 
the  frequency  of  headaches.  Three  cases  of  tuberculosis  were 
sent  to  camps.  Seven  cases  of  organic  heart  trouble  were  treated 
by  specialists ;  nineteen  girls  were  given  corrective  exercises 
at  Teachers  College ;  two  have  been  fitted  with  high  shoes  and 
braces;  two  have  been  put  into  plaster  jackets,  one  for  lateral 
rotary  curvature  and  one  for  neuritis ;  and  one  advanced  case 
of  chorea  has  been  placed  in  the  hospital.  Of  the  girls  whose 
records  are  given  in  the  list  it  can  now  be  said  after  a  year 
that,  with  the  exception  of  the  cripples  and  a  few  others  needing 
simple  operations,  very  few  of  them  are  in  any  way  handicapped 
by  the  effects  of  disease. 

Physical  Education  Course 
I.     Gymnastics : 

1.  Elementary:  3  thirty  minute  periods  a  week.  (1)  Swedish 
floor  work  for  general  posture;  (2)  Work  in  control  of  breath- 
ing'; (3)  Marching  tactics  for  form  and  accuracy;  (4)  Light 
apparatus  work,  (a)  Wands,  (b)  Dumb-bells,  (c)  Indian  clubs; 
(5)  Heavy  apparatus  for  co-ordination;  (6)  Fancy  steps  and 
rhythm  work  for  grace  and  poise;  (7)  Simple  plays  and  games. 

2.  Advanced :  2  forty-five  minute  periods  a  week ;  ( 1 )  Gym- 
nastic dances  containing  more  than  three  figures;  (2)  Swedish 
and  Danish  weaving  dances  in  correlation  with  study  of  textiles 
(Academic  Department)  ;  (3)  Folk  dances  of  Sweden  and  Russia 
for  form;  (4)  Modern  athletic  dances  for  grace  and  poise; 
(5)  Athletic  Competition,  (a)  Running  and  jumping,  (b)  Relay 
and  obstacle  races,  (c)  Hockey  and  basket  ball. 

3.  Special  corrective  work  for  spinal  trouble  or  poor  posi- 
tion: (1)  General  floor  work  for  mobility;  (2)  Freehand  work, 
(a)  Single  assistive  and  resistive  exercises,  (b)  Hanging  exer- 
cises with  and  without  assistance,  (c)  Work  with  iron  dumb-bells. 

II.     Hygiene :     Talks  on  Hygiene  are  a  regular  part  of  the 
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work  and  aim  to  give  each  girl  a  knowledge  of  her  body  and  of 
its  functions  that  will  enable  her  to  care  for  her  health  in  an 
intelligent  manner  and  to  establish  in  her  mind  ideals  of  correct 
living  which  can  be  made  practical  in  her  surroundings. 

1.  Personal  Hygiene:  (1)  Brief  survey  of  the  body  as  a 
whole;  (2)  The  use  of  the  mouth,  nose,  larynx,  trachea  and 
lungs  in  breathing;  (3)  Care  of  nose  and  throat,  (a)  The 
nose  as  a  source  of  infection,  (b)  Dangers  of  enlarged  tonsils 
and  adenoids,  (c)  Treatment  of  colds;  (4)  Structure  and  care 
of  the  teeth;  (5)  The  Digestive  System;  (a)  Organs  directly 
concerned,  and  (b)  Their  care,  (c)  Disorders  of  the  Digestive 
System;  (6)  The  Nervous  System,  Brain  and  Spinal  Cord;  (7) 
The  Skin,  (a)  Structure  and  Use,  (b)  Hygiene  of  Skin,  (c) 
Heart  and  Blood  Vessels;  (9)  The  Hair;  (10)  The  Ears;  (11) 
The  Eyes;  (12)   The  Feet;  (13)  The  Hygiene  of  Clothes. 

2.  Domestic  Hygiene:  (1)  Construction  and  furnishing  of 
Home,  (a)  Internal  arrangement,  walls  and  coverings,  (b) 
Ventilation,  (c)  Heating,  (d)  Lighting,  (e)  Water  Supply,  (f) 
Plumbing  and  Drainage,  (g)  Toilet  rooms,  (h)  Disposal  of 
Garbage  and  Ashes,  (i)  House  Cleaning,  sweeping,  dusting, 
cleaning  and  use  of  disinfectants. 

3.  Foods:  (1)  Nutritive  value  of  foods;  (2)  Purity  of 
food  materials;  (3)  Cooking— Cooking  utensils;  (4)  Planning 
of  meals. 

4.  Diseases:  (1)  Causes  and  Transmission;  (2)  Contagious 
diseases,  care,  prevention;  (3)  Hygiene  of  sick  room;  (4)  In- 
sects and  vermin;  (5)  Infectious  diseases. 

Articles  on  the  Manhattan  Trade  School 

The  World's  Work.     August,  190.3,  page  3815. 
The  Churchman.    August  2.  1902,  page  149. 
Charities.    January  ?,  1903,  page  29. 
Manual  Training  Magazine.     July  1903,  page  237. 

( Publ  shed  at  the  University  of  Chicago.) 
Paris  Modes.     October.  1906,  page  33. 
Outlook.     December  22,  1906.  naee  1613. 
Educational  and  Industrial  Efficiency,  page  21. 

(A  report  of  Albert  H.  Leake,  published  by  L.  K.  Cameron, Ontario.) 
The  Circle.    July.  1907. 
Charities.     October.  1907.  paee  839. 
American  Academy  of  Political  and  Social  Science.    Page  573. 

(The    Relative    Value  and    Cost   of   various   trades   in  a  Girls   Trade 
School.) 
Educational  Review.     Feb.  1909,  Trade  Schools  and  Culture.    Reprint,  5c. 
The  Silver  Cross.    June.  1909,  page  12. 
Hampton  s  Magazine.     January,  1909.  page  67. 
Industrial  Arithmetic.     Manhattan  Trade  School,  50c. 
The  Craftsman.     September,  1907. 
The  School  Journal .     April,  1907. 
Social  Education  Quarterly.     March,  1907. 
Report  of  Lake  Placid  Conference.     1907. 
Educational  Review.     September.  1905. 
Report  of  Alabama  Teachers  Association.     1909. 
Reports  of  the  Manhattan  Trade  School. 
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THE  MATERIALS  OF  THE  KINDERGARTEN 

By  John  Angus  MacVannel,  Ph.D. 
INTRODUCTORY  NOTE 

The  notes  offered  in  this  paper  will,  it  is  hoped,  furnish  a  work- 
ing basis  for  a  discussion  of  the  topic,  "  The  Materials  of  the 
Kindergarten:  their  origin,  validity,  and  the  method  of  their 
use."  They  may  prove  suggestive  in  some  directions :  they  are  not 
intended  to  be  exhaustive  in  any  direction  whatever.  It  is  impos- 
sible, of  course,  to  make  an  outline  of  the  elements  of  the  topic 
without  assuming  a  point  of  view  in  regard  to  the  wider  problem 
which  includes  it,  and  its  method  of  treatment  as  a  whole.  It 
would  appear  that,  while  not  ignoring  the  necessities  of  scientific 
treatment,  the  more  fruitful  study  of  kindergarten  theory  must 
come  through  considering  it  as  an  organic  part  of  educational 
theory  as  a  whole,  and  this  in  turn  as  an  integral  part  of  a  wider 
philosophy  of  society  and  human  life. 

[This  paper  is  a  reprint  of  the  one  given  before  the  Confer- 
ence of  Training  Teachers  and  Supervisors  at  the  meeting  of  the 
International  Kindergarten  Union  held  in  Buffalo  April,  1909.] 

I 

Human  life  is  ever  in  advance  of  thought ;  activities  precede 
their  interpretation  and  organization ;  behaviour  goes  before  its 
intelligent  regulation  in  accordance  with  general  principles.  When, 
however,  the  time  arrives  for  the  formulations  and  interpretations 
of  experience  —  for  its  uplift  to  the  level  of  ideas  and  principles  — 
these  formulations  are  too  often  admired  as  flawless  products 
because  of  the  very  largeness  and  boldness  of  their  outlines.  But 
when,  on  the  other  hand,  these  new  organizations  of  experience 
have  become  common  property,  and  with  the  new  developments 
of  thought  and  experience,  in  art,  literature,  science,  philosophy 
and  religion,  tensions  arise,  and  the  resulting  complexities  within 
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experience  demand  a  new  synthesis.  The  accepted  interpretations 
or  formulations  are  not  false ;  but  they  are  inadequate.  Criticism, 
inevitable  as  it  is  necessary,  moves  forward,  and  cannot  stop  until 
a  reorganization,  a  higher  synthesis,  a  new  level  of  thought  and 
control  has  been  reached.  In  such  periods  of  transition  there  may 
be  an  unfortunate  fidelity  to  ideas,  and  a  false  enthusiasm  for  a 
name.  Froebel,  the  founder  of  the  kindergarten,  was  himself 
opposed  to  the  term  Froebelian.  The  master's  hand  is  often  seen 
in  what  may  on  the  surface  appear  his  very  inconsistencies. 
"  Personal  following,"  Froebel  declared,  "  separates ;  principles 
alone  unite.  Follow  the  principles  I  have  indicated,  but  not  me. 
I  am  but  a  weak  exponent  of  the  dawn  of  insight  into  that  prin- 
ciple, and  you  who  do  this  work  must  see  to  it  more  clearly  than 
I  have  done." 

The  study  of  kindergarten  education  is  in  a  condition  at 
present  beset  with  difficulties,  yet  full  of  promise  and  potency 
both  for  itself  and  for  education  as  a  whole.  There  is  a  control 
of  facts  by  ideas,  but  there  is  also  a  control  of  ideas  by  facts. 
"  Follow  the  principles  I  have  indicated,"  said  Froebel,  "  but  not 
me.  Personal  following  separates:  principles  alone  unite."  Prin- 
ciples are  not  dependent  upon  historical  events :  they  have  their 
sources  elsewhere  than  in  history:  their  origin  does  not  com- 
pletely account  for  their  validity.  In  the  origin,  progress  and 
influence  of  the  kindergarten  is  found  a  unique  example  of  spirit- 
ual achievement :  but  to  indicate  its  validity,  to  reinterpret  the 
elements  which  must  in  the  future  make  it  a  living  organism,  to 
reshape  its  ideals  in  the  light  of  facts,  and  to  reconstruct  its 
practice  in  the  light  of  ideas,  constitutes  a  spiritual  opportunity 
likewise  unique.  Jowett  used  to  say  that  "  holiness  had  its  sources 
elsewhere  than  in  history."  What  is  essential  in  the  present 
kindergarten  situation  is  the  translation  of  ideas  and  facts  gar- 
nered from  history,  from  psychology,  ethics  and  philosophy  into 
vital,  educational  factors.  Here  the  master-workers  among  kinder- 
gartners  will  find  through  adherence  to  the  ideals  of  inclusiveness 
and  consistency  not  their  task  merely,  but  their  opportunity  — 
the  opportunity  for  larger  but  perhaps  hitherto  unsuspected  uses 
for  their  creative  energy. 

The  aim  of  the  present  outline  is  (1)  to  indicate  briefly  the 
place  and  nature  of  the  fundamental  problems  —  not  as  a  mere 
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aggregate  of  disconnected  problems  —  in  kindergarten  theory  and 
practice,  (2)  to  state  —  not  in  empirical  detail,  however  —  certain 
controlling  principles  in  attempts  towards  the  solution  of  these 
problems,  and  (3)  while  recognizing  the  theory  of  the  kinder- 
garten as  a  living  unity  within  itself,  to  suggest  how  kindergarten 
theory  is  continuous  with  the  life  of  educational  theory  as  a 
whole.  It  is  little  more  than  an  outline  of  a  working  method  — 
aiming  to  stimulate  thought  and  interest  in  kindergarten  prin- 
ciples as  operative  forces,  rather  than  as  fixed  forms  and  devices. 
In  order  to  justify  the  treatment  of  the  materials  of  the 
kindergarten  offered  in  a  subsequent  section,  it  may  be  well  to 
indicate  in  brief  outline  some  of  the  more  important  elements  in 
a  general  philosophy  of  education : 

A.     The  Nature  of  the  Educational  Process 

(1)  The  aim  of  a  thorough-going  philosophy  of  education 
would  be  to  indicate  the  place  of  education  in  the  larger  whole 
of  life  and  to  discover  its  value  in  human  experience.  In  the 
largest  sense,  perhaps,  the  history  of  mankind  has  been  an  educa- 
tional process.  Human  life  we  are  accustomed  to  speak  of  as 
an  evolution.  Education,  in  the  widest  sense,  is  that  same  evolu- 
tion consciously  directed  and  controlled. 

(2)  The  most  satisfactory  foundations  of  such  a  philosophy 
of  education  are  to  be  found  in  (a)  the  philosophy  of  mind,  as 
it  is  revealed  in  the  history  of  civilization  and  as  it  is  interpre- 
tative of  society  as  at  present  constituted;  (b)  the  doctrine  of 
evolution,  by  means  of  which  the  theory  of  education  may  be  given 
a  distinct  relationship  to  the  facts  of  the  wider  organic  and  social 
process;  (c)  the  doctrine  of  idealism,  as  affording  a  standard  of 
interpretation  by  means  of  which  the  ethical  and  educational 
significance  of  the  processes  and  influences  of  the  civilization  of 
the  past  and  the  present  may  be  estimated. 

(3)  On  the  one  hand,  evolution  maintains  that  existence  as 
we  know  it  is  essentially  a  process,  a  growth,  a  development,  an 
unfolding  through  successive  stages  of  a  unitary  energy.  On  the 
other  hand,  idealism  maintains  that  while  existence  or  life  may 
be  one  ceaseless  process  of  becoming,  nevertheless,  the  real  nature 
of  the  process  is  most  adequately  revealed  in  what  we  judge 
to  be  its  higher  aspects ;  it  maintains,  in  other  words,  that  we 
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must  interpret  the  lower  by  the  higher  and  not  the  higher  in 
terms  of  the  lower.  The  entire  process  of  evolution,  therefore, 
through  the  inorganic  to  the  organic,  up  to  the  spiritual  is  a 
gradual  manifestation  through  an  ascending  series  of  forms  of  a 
spiritual  principle  whose  ultimate  explanation  is  found  in  the 
activity  of  Absolute  Spirit.  In  man  is  found  the  highest  mani- 
festation (so  far  as  human  knowledge  goes)  of  the  spiritual 
principle  which  is  immanent  in  the  world. 

(4)  Life  in  general  may  be  described  as  a  process  by  which 
an  organism  maintains  its  individuality,  by  a  continuous  adapta- 
tion to  its  environment.  Mental  life  is  at  once  a  process  of 
evolution  and  of  involution.  (Compare  the  significance  of  this 
position  in  connection  with  the  interpretations  of  mind  by  Ration- 
alism and  Empiricism,  by  Leibnitz  and  by  Locke.  Compare 
also  the  formal  notion  of  mental  development  with  the  other 
extreme  notion  of  mind-building.  Educationally  as  well  as  bio- 
logically or  sociologically  speaking,  the  principle  of  life,  of  move- 
ment, of  spiritual,  development,  can  function  only  when  a  life- 
medium,  physical,  social,  spiritual,  is  provided.)  It  will  thus  be 
noted  that  activity  is  an  essential  attribute  of  an  organism, 
physical,  psychical,  social,  indispensable  to  its  development,  and 
not  merely  a  product  or  incident  of  that  growth.  The  develop- 
ment of  human  life  has  been  a  continuous  process  whereby  man, 
through  his  self-activity  (intelligence,  will,  consciousness  of  self) 
has  mastered  his  environment  more  and  more  perfectly.  The 
progress  of  civilization  may  be  viewed,  therefore,  either  as  the 
development  of  man's  consciousness  of  the  world,  or  as  the  devel- 
opment of  man's  consciousness  of  himself.  (Compare  the  child's 
gradual  self-knowledge  and  self-control  through  submission  to 
the  intellectual  and  moral  order  which  forms  the  social  medium 
of  his  childhood.)  The  results  of  this  mastery  of  nature  and 
this  gradual  self-knowledge  and  discipline  (i.e.,  the  material 
of  the  processes  of  life,  so  to  speak,  on  the  one  hand,  and  the 
ideals,  the  values,  the  norms,  on  the  other)  are  embodied  in 
civilization.  Civilization  thus  becomes  our  witness  to  the  cor- 
respondence between  the  course  of  nature  and  the  mind  of  man: 
the  one  apart  from  the  other  becomes  an  unreal  abstraction.  The 
world  without  and  the  world  within,  as  we  know  them  and  as 
we  have  to  deal  with  them,  are  not  two  separated  worlds,  but  are 
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necessary  counterparts  of  each  other.  Civilization,  moreover,  is 
our  witness  to  the  adaptation  of  nature  to  the  education  of  human 
intelligence.  Man  as  self-conscious  and  thereby  self-determining 
has  responded  to,  developed  himself  through,  while  not  derived 
from,  the  so-called  material  forces  of  nature  and  environment. 

(5)  As  a  vicarious  offering  from  the  race  to  the  individual, 
civilization  becomes  a  life-medium  for  the  latter,  a  medium  for 
the  liberation  and  enrichment  of  the  personal  life.  On  the  basis 
of  the  community  of  nature  between  the  self  or  individual  and 
his  environment  —  the  terminal  aspects  of  one  spiritual  move- 
ment —  the  nature  and  possibility  of  their  mutual  adjustment  or 
interaction  becomes  intelligible. 

(6)  The  essential  element  in  the  educational  process,  whether 
in  its  unconscious  or  its  conscious  aspect,  is  that  of  the  inter- 
action between  the  individual  and  the  wider  life  of  society  (nature 
and  man).  On  the  one  side  are  (a)  the  immature  members  of 
the  social  whole  with  their  unorganized  and  uninterpreted  experi- 
ence; on  the  other  side  are  (b)  the  mature  members  with  their 
experience  relatively  well  organized,  interpreted  and  under  con- 
scious control. 

(7)  The  process  of  interaction  —  between  the  impulses  of  the 
child  and  the  habits  and  ideals  of  society  —  in  which  education 
essentially  consists  —  is  (a)  unitary,  (b)  continuous  throughout 
its  course.  The  two  sides,  the  individual  and  society,  cannot  be 
divorced  the  one  from  the  other,  but  are  to  be  conceived  rather 
as  the  terminal  aspects  of  a  unitary  process  —  neither  of  which 
can  be  emphasized  at  the  expense  of  the  other.  The  psycho- 
logical and  the  social  factors  must  continually  be  vieived  in 
organic  relation  to  one  another.  Thus  the  process  of  social  inter- 
action, in  which  education  consists,  presents  the  two  phases,  the 
psychological  and  the  social.  The  process  whereby  the  individual 
becomes  adjusted  to  his  spiritual  environment  may  be  otherwise 
described  as  a  process  of  social  transformation  through  which  the 
individual  is  led  (a)  to  affirm  himself,  and  (b)  to  transform 
himself  through  recognizing  the  methods  and  values  in  social  life 
and  through  gradually  gaining  the  power  of  self-expression  in 
social  directions. 

(8)  The  starting-point  of  education  as  a  process  must  be  the 
psychical  powers  or  capacities  (impulses,  instincts,  interests,  etc.,) 
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of  the  individual.  If  method  is  not  to  be  a  mere  arbitrary  or 
mechanical  affair,  the  teacher  must  have  knowledge  of  the  psy- 
chical capacities  and  attitudes  of  the  individual. 

(9)  On  the  other  hand,  the  standard  for  determining  the 
relative  values  of  the  interests  and  instincts  of  the  individual 
must  be  social  life,  past,  present,  future.  To  know  the  place  or 
meaning  of  an  impulse  or  an  interest,  for  example,  one  must 
know  its  function  in,  its  relation  to,  the  life  of  the  community. 
Individual  capacity  must  constantly  be  translated  into  its  social 
equivalent.  In  a  word,  the  relation  of  a  particular  impulse  to 
some  universal  activity  must  be  understood. 

(10)  A  study  of  the  psychological  side  furnishes  us  with  a 
basis  for  educational  method ;  a  study  of  the  social  side,  of  civili- 
zation or  of  our  spiritual  environment,  furnishes  us  with  a  basis 
for  the  selection  of  the  educational  material.  The  only  method 
by  which  the  child  comes  to  understand  truly  its  environment 
and  the  social  methods  and  values  of  that  environment  is  through 
reliving  the  fundamental,  typical  or  universal  forms  of  activity 
which  make  civilization  what  it  is. 

(11)  While  the  development  of  the  individual  is  ultimately 
due  to  the  self-active  determination  of  the  self,  nevertheless,  edu- 
cation as  a  human  institution  aims  to  direct  and  control  this 
development  toward  the  attainment  of  worthy  ends.  It,  therefore, 
especially  in  the  school,  demands  that  the  individual  conform 
to  (a)  an  intellectual  and  (&)  a  moral  order,  which  represent 
the  results  thus  far  of  human  achievement.  In  other  words, 
even  though  the  movement  of  the  educational  process  is  based 
fundamentally  on  the  principle  of  self-activity,  yet  the  individual 
life  is  guided  and  reinforced  through  the  institutions  which  con- 
stitute the  organism  of  society, —  the  home,  school,  vocations, 
state,  church,  as  forms  of  social  control  and  repositories  of  the 
methods  and  values,  the  social  habits  and  ideals,  inherent  in  human 
experience.  Through  submission  to  and  participation  in  the  vari- 
ous forms  of  institutional  life,  the  individual  is  revealed  to  himself 
as  well  as  liberated  from  himself. 
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B.  The  Place  of  the  Theory  of  Kindergarten  Education  in  General 

Educational  Theory 

(12)  For  Froebel,  education  is  essentially  a  process  of  social 
interaction  —  a  process  by  which  the  life  of  the  individual  is 
enriched  by  the  life  of  others. 

(13)  The  three  principles  fundamental  to  Froebel's  educa- 
tional theory  may  be  given  as  (a)  the  principle  of  organic  unity, 
(b)  the  principle  of  interaction,  (c)  the  principle  of  development; 
these  are  the  principles  fundamental  in  the  educational  process 
whether  in  the  child  or  adult. 

(14)  Froebel's  object  in  the  establishment  of  the  kindergarten 
was  (a)  the  elimination  of  the  isolation  between  the  home  and 
the  school  through  the  union  of  the  individual  with  a  wider  circle 
of  interest  and  activity  than  that  afforded  by  the  home;  (b)  the 
self-achieved  development  of  the  individual  through  the  use  of 
the  play  activities  and  interests  hitherto  neglected,  but  which 
constitute  the  characteristic  method  of  gaining  experience  and 
of  social  participation  at  that  age.  It  may  be  assumed,  there- 
fore, that  the  kindergarten  is  not  to  be  conceived  wholly  as  a 
thing  apart  from  the  regular  educational  system,  but  throughout 
as  an  integral  element  in  that  system. 

(15)  The  kindergarten,  therefore,  may  be  defined  as  a  society 
of  children,  engaged  in  play  and  its  various  forms  of  self-expres- 
sion, through  which  the  child  comes  to  learn  something  of  the 
values  and  methods  of  social  life,  without  as  yet  being  burdened 
by  its  intellectual  technique.  Here,  as  throughout  the  educational 
process,  the  starting  point  is  the  experiences,  the  attitudes,  the 
interests  of  the  child. 

(16)  On  the  other  hand,  however,  these  experiences,  attitudes, 
interests  and  activities  of  the  child  are  organized,  made  signifi- 
cant and  amplified  (in  other  words,  made  educative)  through 
the  reproduction  within  the  society  of  the  kindergarten  of  the 
typical  and  universal  experiences  or  activities  of  the  wider  social 
life.  Of  course,  the  notion  of  the  wider  social  life  is  not  to  be 
interpreted  in  any  narrow,  static,  or  purely  mechanical  sense. 
The  kindergarten  or  school  must  not  reflect  in  a  purely  realistic 
sense  existing  social  life ;  it  must  rather  reflect  that  ideal  of  social 
good  toward  which  the  wider  social  life  is  struggling. 
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II 

The  spiritual  life  of  man  is  everywhere  guided  by  habit,  by 
belief,  by  principles  and  by  ideals.  Energy,  life,  spirit,  are  all 
forms  of  a  vast  process  of  organization, —  or  development,  as 
many  would  designate  it.  The  human  life  of  man  requires  rules 
and  principles  —  and  these  rules  and  principles  have  in  the  last 
resort  been  extracted  from  life  itself.  Life  increasingly  takes 
on  form,  organisation:  experience  in  the  long  run  shapes  itself  to 
that  which  is  more  comely;  for  even  an  imperfect  ideal  through 
its  very  imperfection  urges  life  on  to  greater  perfection,  and  the 
production  of  still  higher  ideals.  As  life  moves  on  to  life,  so  it 
is  the  task  of  art,  of  teaching,  of  religion, —  forces  which  emerge 
within  life, —  to  make  life  in  itself  ideal  and  harmonious,  not  to 
realize  artificial  ideals  imposed  from  without.  Their  task  is  not 
to  add  to  human  nature,  but  to  glorify  it. 

It  has  been  said  above  that  everywhere  we  find  life,  natural 
or  spiritual,  in  a  process  of  organization :  and  the  rules  or  prin- 
ciples of  organization  are  not  found  outside  life,  but  within  it. 
It  is  so  with  what  we  are  accustomed  to  call  more  particularly 
our  inner  life  or  experience :  and  the  organization  of  human 
experience  we  believe  to  be  possible  in  accordance  with  general 
principles.  According  to  this  view,  life  takes  on  the  form,  as 
it  did  with  Plato,  of  a  personal  work  of  art,  wherein  the  indivi- 
dual capacities  and  impulses  are  harmonized,  and  the  individual 
life  brought  into  harmony  with  the  life  intelligently  regulated  in 
accordance  with  general  principles.  In  history,  in  philosophy, 
in  religion,  in  education,  the  final  principle  must  be  found  in  the 
principle  of  personality.  In  the  process  of  development,  then, 
from  the  lower  to  the  higher,  there  is  organization :  the  lower 
forms  move  according  to  law :  the  highest  activities  of  the  spiritual 
life  are  given  through  a  true  realisation  in  thought  and  action 
of  the  underlying  principle  of  life  itself. 

Human  life,  the  life  capable  through  thought  of  intelligent 
direction  or  supervision,  may  be  designated  by  the  word  "  experi- 
ence " ;  and  before  attempting  to  indicate  the  significance  of  what 
precedes,  certain  further  considerations  may  be  noted  which,  if 
not  kept  in  mind,  may  make  some  statements  regarding  the 
nature  of  kindergarten  principles  appear  somewhat  abstract  or 
unduly  far  removed  from  so-called  practice.    In  the  kindergarten, 
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in  the  school,  in  life,  as  has  been  urged  above,  every  principle 
possessed  of  significance  and  vitality  has  revealed  itself  as  a 
concentrated  expression  of  tendencies  of  life  which  were  moving 
spontaneously  before  they  took  on  the  form  of  thought  or  imagery. 
Educational  experience,  in  whatever  form,  is  part  of  life-experi- 
ence, and  the  principles  of  education  are  simply  the  formulated 
truths  of  educational  practice  truly  interpreted.  So  with  kinder- 
garten principles,  and  problems.  The  problems  fundamental  to 
the  kindergarten  —  What  we  shall  teach  and  Hozv  —  the  problem 
of  materials  and  method  —  are  the  problems  fundamental  to  the 
entire  educational  process.  The  concept  of  the  kindergarten  is 
by  no  means  a  simple  affair,  even  if  it  could  be  studied  in  and  by 
itself.  To  study  it  thus  is  impossible,  since  the  true  educational 
unit  is  not  any  one  part  of  the  educational  process,  but  the  process 
in  its  organic  wholeness,  consciously  realised  and  brought  home 
to  intelligence.  The  kindergarten  has  what  may  be  called  a  struc- 
ture and  a  function  peculiar  to  itself,  but  both  its  structure  and 
its  function  have  their  place  in  the  wider  educational  process. 

Much  has  yet  to  be  done  before  an  adequate  statement  of  an 
organic  system  of  educational  principles  is  reached  and  that 
desirable  end  will  certainly  not  be  advanced  by  an  uncritical 
method  of  thinking,  and  by  an  uncritical  method  is  meant  one 
which  is  not  truly  interpretative,  using  terms  in  untenable  opposi- 
tion to  one  another,  facts  without  their  relations  being  disclosed, 
and  without  some  earnest  attempt  being  made  to  indicate  the 
meaning  or  significance  of  the  materials  it  attempts  to  organize. 
In  dealing  with  such  materials,  there  has  as  yet  been  a  sort  of 
mechanical  classification, —  gifts,  occupations,  songs,  games, 
stories,  etc., —  rather  than  organization,  in  which  a  factor  would 
be  given  its  true  proportion,  emphasis,  meaning  or  function.  For 
thinking  of  the  higher  type  is  not  satisfied  with  a  mere  aggre- 
gation of  materials  or  ideas :  it  demands  an  organization  of  them. 
Thinking  is  not  a  mechanical  thing,  it  is  essentially  an  organizing 
activity.  It  demands  the  fact,  but  it  must  pass  on  to  the  inter- 
pretation. 

Whatever  changes  are  in  store  in  educational  theory,  one 
thing  is  certain,  that  lack  of  a  truly  interpretative  criticism,  which 
means  the  exercise  of  intelligence  in  the  organization  of  materials 
and  method,  soon  has  its  day,  and  it  has  its  day  if  for  no  other 
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reason  than  that  it  brings  no  permanent  satisfaction  to  those  who- 
have  a  serious  interest  in  the  foundations  of  their  practice.  In 
education  as  a  whole  at  the  present  time  we  are  threatened  all 
along  the  line  with  a  genial  but  indiscriminating  eclecticism,  a 
sort  of  dovetailing  in  the  program  or  course  of  study.  There  is 
a  further  danger  in  the  fact  that  too  often  a  specious,  and  even 
a  blase  type  of  criticism  follows  in  the  wake  of  this  easy-going 
eclecticism, —  oblivious  of  those  very  factors  which  many,  in  their 
best  moments,  regard  as  the  most  constructive  and  inspiring  in- 
their  whole  educational  creed.  There  need  be  no  deep  anxiety, 
for  these  same  factors,  though  torn  from  their  context  and  their 
true  significance  impaired  for  a  time,  will  be  restored  when  the 
slower  movement  of  a  truer  criticism,  unhasting,  unresting  in 
its  movement,  has  performed  its  inevitable  and  hence  irresistible 
work.  Yet  it  must  not  be  forgotten  that  one  of  the  functions 
of  thought  is  economy  of  effort  and  the  elimination  of  waste. 

When  we  speak  of  kindergarten  principles  we  think  of  the 
kindergarten  in  its  organic  unity  with  education  as  a  whole:  to 
lift  the  principles  of  kindergarten  practice  into  clear  conscious- 
ness, and  to  bring  these  principles  into  organic  relation  to  the 
principles  of  education  in  its  entirety  would  be  the  supreme  test 
of  any  complete  treatment.  Not  by  the  obliteration  of  differences, 
nor  the  isolation  or  emphasis  of  one  part  of  the  process  may  we 
see  the  true  inherence  of  kindergarten,  primary,  secondary,  or 
university  in  one  moving  central  principle  or  process.  Under  this 
one  moving  central  principle  all  other  principles,  whether  we 
think  of  them  as  constitutive  or  regulative,  would  be  shown  to  be 
organically  related,  and  mutually  explanatory. 

In  what  has  been  said,  attention  has  been  directed  to  two 
points:  (1)  the  continuity  of  kindergarten  education  and  educa- 
tion throughout  its  entire  course;  (2)  the  necessity  of  working  in 
our  thinking  towards  an  organization  rather  than  a  mere  classi- 
fication of  principles  operative  within  the  materials.  If  we  persist 
in  simply  making  classifications  of  principles,  in  turn  we  are 
bound  sooner  or  later  to  work  disaster  both  to  originality  in 
thought  and  spontaneity  in  action.  In  the  first  place,  kindergarten 
principles  are  disclosed  in  kindergarten  experience  and  their 
destination  lies  in  their  further  reconstructing  and  reshaping 
kindergarten  experience.    They  mediate  from  one  level  of  experi- 
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ence  to  another.  Out  of  experience  they  issue,  into  experience 
they  proceed.  They  are  kindergarten  experience  raised  to  an 
idea,  an  idea  which  in  turn  furnishes  not  only  a  standard  but  a 
means  of  control  for  further  experience.  Kindergarten  principles 
are  at  first  the  formulated  truths  of  kindergarten  experience  or 
practice  —  they  represent  in  a  word  kindergarten  truths  formu- 
lated, and  kindergarten  truths  experimental, —  yet  no  mere  pro 
tern  truths,  nor  is  the  duration  of  their  validity  uncertain. 

The  distinction  between  a  rule  and  a  principle  may,  perhaps, 
be  made  a  little  clearer  at  this  point.    In  so  far  as  an  individual 
acts   from  rule  or  precept  his   full  personal   preference  is   not 
accorded.     There  is  some  element  within  him  forced,  coerced. 
The  rule  may  help  him  once  and  many  times,  but  he  is  not  per- 
fectly free.    The  rule  is  in  a  sense  a  prescription  for  his  activity : 
it  is  commanding,  fixed,  imperative.     A  principle,  on  the  other 
hand,  is  experimental,  rather  than  absolutely  fixed :  it  is  a  method 
for  or  of  action,  rather  than  a  prescription  for  it.    The  study  of 
kindergarten  principles  interests  itself  with  principles  as  working 
forces,  operative  in  kindergarten  practice,  rather  than  as  fixed 
forms  which  have  become  separated  from  practice  and  so  hard- 
ened that  their  influence  tends  to  mould  rather  than  free  the 
worker  in  the  kindergarten.    The  value  of  a  comparative  study 
of  forms  or  types  should  not  be  denied:  but  the  value  of  the 
study  is  limited.     The  students,  however,  of  kindergarten  prin- 
ciples as  working  forces  operative  in  kindergarten  practice  are 
those  who,  for  the  most  part,  must  make  the  disinterested  and 
scholarly  interpretation,  in  which  consists  the  only  preparation 
for  advance  in  the  theory  and  practice  of  the  kindergarten.     In 
the  kindergarten  we  are  liable  to  find  either  one  of  two  kinds  of 
ignorance:     (i)   of  particular  situation,  materials,  etc.,    (2)    of 
principles.     Every  renewal  of  life  within  the  kindergarten  must 
proceed,  not  through  a  mere  formulation  of  precepts  of  action, 
but  through  intelligent  and  therefore  growing  insight  into  the 
nature  of  the  kindergarten  as  a  whole.    A  kindergarten  principle 
is,  as  has  been  said,  the  organization  for  thought  of  previous 
kindergarten  activities ;  but,  in  being  this,  it  has  already  become 
more, —  it  becomes  a  formative,  dynamic  energy  in  the  mind  of 
the  kindergartner,  by  means  of  which  further  organization  and 
interpretation  may  be  made,  experiments  tried  that  will  not  be 
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merely  at  random,  an  increasing  control  and  a  deepening  appreci- 
ation secured  by  her  who  is  intrusted  with  the  organization  of 
the  life  in  the  kindergarten.  However  important  for  the  indi- 
vidual are  so-called  rules  or  precepts  —  and  they  are  important  — 
they  must  become  organic  to  that  freeing  of  her  life  which  comes 
through  knowledge  in  the  form  of  principles  —  a  knowledge,  wide 
and  deep,  of  the  real  nature,  the  possibilities,  the  relations  of  the 
materials  with  which  she  deals. 

So  far  attention  has  been  directed  to  three  things:  (i)  The 
dignity  of  the  study  of  kindergarten  principles,  as  part  of  the 
study  of  the  principles  of  all  worthy  human  activity.  A  study  of 
kindergarten  principles,  in  any  degree  of  completeness,  should 
create  a  just  sense  of  their  significance  in  educational  principles 
as  a  whole.  (2)  That  these  principles  are  not  imposed  upon 
kindergarten  practice,  but  are  rather  normal  practice  raised  to 
consciousness,  patiently  and  earnestly  thought  over,  reshaped, 
reconstructed.  (3)  That  the  intimate  knowledge  which  brings 
delight  in  action  is  to  be  gained  not  through  a  conformity  to  rules 
or  precepts  merely,  but  rather  through  its  capacity  to  free  life, 
since  it  is  the  personal  realization  of  the  true  nature  and  relations 
of  the  kindergarten  materials  and  activities. 

It  would  appear  from  what  has  been  said,  or  at  least  sug- 
gested, that  the  kindergarten  reveals  itself  as  a  concentrated 
expression  of  vital  motions  and  tendencies  which  are  moving 
spontaneously  in  the  life  about  us  before  they  take  on  the  forms 
of  thought,  or  what  we  designate  kindergarten  principles.  In 
one  way  it  has  no  peculiar  gospel  of  its  own,  but  it  serves  to 
illumine,  as  was  said  above,  the  vital  motions  moving  spontane- 
ously in  the  human  life  about  us.  It  is  this  power  of  illumination 
that  gives  to  the  kindergarten  the  keynote  of  permanence. 

The  fundamental  principles,  the  organizing  ideas  and  ideals 
of  the  kindergarten  (and  these  are  fundamental  in  Froebel's 
thought)  have  already  been  designated  as  these:  (1)  the  prin- 
ciple of  organic  unity,  (2)  the  principle  of  interaction,  (3)  the 
principle  of  growth  or  development.  By  organic  unity  is  meant 
briefly,  a  many  in  one,  or  a  unity  that  manifests  itself  in  many 
parts,  phases,  functions,  while  still  retaining  its  unity,  e.g.,  the 
unity  of  a  school,  of  a  kindergarten,  of  materials,  or  experience. 
The  term  interaction  is  used  in  place  of  the  older  word  self- 
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activity,  because  it  seems  to  describe  the  facts  more  exactly,  for 
the  reason  that  in  an  organic  unity  there  cannot  be  any  arbitrary 
or  external  action  of  one  part  on  another:  it  is  rather  an  interaction 
of  the  parts  of  the  organic  unity.  Compare,  for  example,  the  rela- 
tion between  teacher  and  pupil,  child  and  curriculum,  materials 
and  method.  By  development  is  meant  the  growth  through  the 
process  of  differentiation  and  integration  of  experience  from  one 
level  to  another.  It  will  be  seen  that  interaction  and  development 
are  phases,  in  reality,  of  the  comprehensive  principle  of  unity. 
To  understand  these  two  means  ultimately  to  deduce  them  from 
one  central  principle  —  which  corresponds  to  the  organic,  or 
organizing  principle  of  intelligence  itself.  Take  the  phrase 
"  development  of  experience  from  one  level  to  another."  In 
place  of  the  word  "  experience  "  take  the  word  "  experiencing." 
It  has  two  aspects:  (1)  ivhat  is  experienced,  and  (2)  how  it  is 
experienced.  The  question  of  development  has  to  do  with  both 
phases,  but  its  emphasis  is  on  the  second:  How  does  experience 
take  shape  and  move  on  to  organization?  The  contribution  of 
the  children  to  the  movement  is  instinctive  or  impulsive  activities. 
Through  materials  the  teacher  presents  a  stimulus.  The  first 
motion  is  along  the  line  of  the  characteristic  feature  (or  mode  of 
action)  suggested  by  the  material  or  stimulus.  Among  the  chil- 
dren (as  in  every  form  of  life  in  a  group)  variations  take  place. 
The  valuable  ones  are  consciously  selected  and  made  the  basis  of 
activities  moving  to  higher  levels  of  experience.  Expression  of 
idea  through  technique  is  gradually  transformed  through  com- 
parison, emphasis,  selection,  criticism  and  reconstruction,  and  is 
thus  made  the  basis  of  a  movement  to  a  higher  form,  zvith  corre- 
spondingly greater  control,  deepening  appreciation,  fuller  realisa- 
tion of  the  meaning  and  significance  of  the  experience  or  idea  to 
zvhich  expression  is  given. 

Ill 

The  Materials  of  the  Kindergarten 

1.  The  Three  Factors  in  the  process  of  Kindergarten  Educa- 
tion are  (a)  the  spiritual  culture  of  the  race  embodied  in  civiliza- 
tion, (b)  the  little  children,  (c)  the  teacher.  In  the  largest  and 
truest  sense  these  three  constitute  the  materials  of  the  kinder- 
garten.    Through  their  interaction  (the  teacher  organizing  and 
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mediating  the  achieved  fund  of  spiritual  values  and  methods 
which  constitute  civilization)  the  kindergarten  plays  its  part  in 
the  educational  process,  now  regarded  as  a  fundamental  move- 
ment in  the  evolution  of  the  life  of  man.  Just  as  the  problem  of 
philosophy  is  concerned  with  the  continuity  of  the  process  of 
intelligence  in  relation  to  the  special  and  individual  forms  of 
experience,  so  the  problem  of  education  is  concerned  with  the 
continuity  of  the  educational  "  principle  "  in  relation  to  each  and 
all  of  its  special  and  individual  factors.  To  understand  the  three 
factors  in  kindergarten  education  means  ultimately  to  deduce 
them  from  one  central,  necessary  principle.  The  necessity  of 
presupposing  such  a  principle  lies  in  "  the  existence  of  facts 
inexplicable  without  it."  The  usual  method  of  interpreting  the 
materials  of  the  kindergarten  is  perhaps  that  of  abstracting  them 
from  the  system  of  thought  of  which  they  form  a  part,  and  from 
the  common  principle  immanent  in  the  system  through  which 
alone  they  receive  their  significance  and  validity.  The  materials 
of  the  kindergarten  are  not  so  many  objective  entities.  There  is 
a  positive  danger  lest  they  should  be  regarded  as  things-in-them- 
sclves. 

There  is  a  very  obvious  difference  between  a  classification 
and  an  organization  of  materials.  No  mere  cataloguing  of  those 
generally  accepted,  but  the  deduction  of  them  from  dominating 
and  vital  principles  is  greatly  to  be  desired,  and  the  notes  here 
offered  are  put  forward  as  suggestions  merely.  Are  the  materials 
organically  related  through  community  of  origin,  and  consequent 
fundamental  identity  of  nature?  Is  there  among  them  an  essen- 
tial or  organic  unity,  and  therein  functional  interrelation  and 
interdependence?  Can  the  organic  conception  be  applied  to  the 
materials,  and  may  they  be  conceived  as  functions  whose  nature 
is  determined  by  their  significance  in  the  realization  of  the  pur- 
pose of  the  kindergarten?  Understanding  the  kindergarten  as 
a  medium  for  the  organization  and  development  of  the  experience 
of  its  members,  in  what  sense  are  we  to  recognize  in  the  various 
materials  the  necessary  factors  in  this  process  of  development  of 
the  child? 

This  perhaps  affords  a  place  for  the  statement  of  certain  facts 
which  have  to  be  unconsciously  or  consciously  borne  in  mind  in 
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the  consideration  of  materials.     The  statement  involves  certain 
repetitions,  but  these  are  for  the  present  inevitable. 

(1)  A  study  of  the  kindergarten  involves  philosophical,  psy- 
chological and  ethical  considerations.  The  aim  of  the  philosophy 
of  any  subject  is  first  of  all  to  indicate  the  relation  of  the  subject 
to  some  larger  whole,  to  throw  light  on  its  problem,  and  to  state 
certain  inevitable  conditions  for  its  solution.  The  organization 
of  kindergarten  principles  constitutes  a  part  of  the  wider  process 
of  organization  of  the  principles  of  education.  Educational  prin- 
ciples constitute  an  organism  of  which  kindergarten,  elementary, 
secondary,  college  and  university  principles  are  the  organs.  The 
kindergarten  in  theory  or  practice  cannot  with  security  remain  a 
thing  apart.  It  was  maintained  above  that  from  the  standpoint 
of  evolutionary  idealism  as  a  philosophy  of  experience  there 
emerge  three  basal  principles  of  education :  (a)  organic  unity 
of  aim,  materials,  method;  (6)  interaction;  (c)  development. 
To  bring  these  to  consciousness,  and  to  make  them  the  dominating 
and  fructifying  ideas  in  the  theory  and  practice  of  kindergarten 
education  is  the  aim  of  kindergarten  training  as  a  part  of  educa- 
tional endeavor. 

(2)  Nature  and  human  life  are  not  disparate  elements,  but 
phases  of  the  manifestation  of  one  unitary  process  or  life.  Man 
apart  from  nature  is  an  unreal  abstraction.  The  world  without 
and  the  world  within  are  not  two  separated  worlds,  but  are  neces- 
sary counterparts  of  each  other.  Nature  is  plastic  to  mind.  It 
is  the  matter  of  which  mind  is  the  form.  It  has  ministered  to 
man  as  means  of  expression.  Civilization,  as  was  noted  above, 
is  the  witness  to  the  correspondence  between  the  course  of  nature 
and  the  mind  of  man ;  a  witness  also  to  the  adaptation  of  nature 
to  the  education  of  human  intelligence.  The  definite  acceptance 
of  this  unity  of  process  would  seem  to  free  us  from  the  dualism 
(following  in  the  wake  of  Cartesianism)  between  (a)  individual 
and  environment,  (b)  child  and  curriculum,  (c)  method  and 
materials. 

(3)  Life  is  important,  earnest,  and  with'n  the  whole  of  life 
there  are  varying  degrees  of  importance,  necessity  and  freedom. 

(4)  The  central  feature  of  life  is  activity  —  a  doing  of  some- 
thing, and  there  is  no  human  end  which  in  principle  excludes 
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play,  art,  work  —  for  play,  art,  work,  are  all  within  life.  More- 
over, in  life  there  are  no  floating  ideas,  and  no  activities  at  large. 

(5)  In  the  normal  or  harmonious  life,  play,  art,  work  are 
matters  of  attitude  immanent  in  activities:  not  things  forced,  or 
superimposed  from  without. 

The  significance  of  these  notes  will  be  in  part  indicated  in 
subsequent  sections.  A  fuller  elaboration  would  be  quite  beyond 
the  limits  of  this  outline. 

2.  The  Materials  of  the  Kindergarten  Program  from  one  point 
of  viezv  must  come  to  the  children  from  the  teacher.  The  teacher 
thus  becomes  the  mediator  of  the  spiritual  culture  of  the  race 
as  embodied  in  civilization.  Herein  lies  the  sociological  or  social 
aspect  of  the  educational  process.  A  brief  analysis  of  the  con- 
cept of  civilization  is  fundamental  to  a  statement  of  educational, 
and  accordingly  of  kindergarten,  materials.  In  viewing  civiliza- 
tion as  the  progressive  articulation  and  realization  of  human 
nature  which  still  persists  in  the  spiritual  experience,  the  intel- 
lectual interests,  the  habits  of  conduct  of  the  present,  it  is  assumed 
that  (1)  the  most  satisfactory  psychology  of  race-development 
is  a  psychology  of  action  (see  section  following)  :  man's  ever- 
increasing  wants  rising  into  desires  and  his  perpetual  efforts  to 
satisfy  those  wants.  The  history  of  man,  then,  the  history  of 
civilization,  is  the  history  of  human  achievement.  (2)  The  con- 
ditions or  materials  of  activity  are  nature.  Civilization  is  ulti- 
mately possible  because  man  and  nature,  activity  and  material, 
are  not  isolated  entities  but  rather  phases  of  one  spiritual  move- 
ment or  process.  From  the  beginning  man  has  been  in  some 
kind  of  functional  relation  to  his  environment.  His  life  has 
presented  itself  to  him  as  a  series  of  problems  to  be  solved. 
(3)  Man's  achievements  in  civilization  are  social  achievements 
and  have  therefore  been  brought  about  by  some  form  of  social 
action  and  cooperation.  The  ultimate  social  fact,  the  second 
factor  in  civilization,  is  that  of  men  acting  together  for  the  sake 
of  interrelated  ends.  (4)  Civilization  in  the  largest  sense  repre- 
sents the  methods  of  the  life-process,  the  tools  of  the  mind 
invented  by  man  in  the  course  of  his  experience  for  the  regis- 
tration, organization,  control  and  perpetuation  of  his  experience. 
It  has  thus  a  retrospective  as  well  as  a  prospective  aspect.     In 
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civilization,  therefore,  as  the  organization  of  human  life  thus  far 
attained,  there  are  certain  fundamental  "  methods  "  or  norms 
which  are  inherent  in  its  natural  constitution  and  which  repro- 
duce themselves  in  all  its  manifold  forms.  (5)  In  the  analysis 
of  these  normative  elements,  Science,  Language,  Art  and  Litera- 
ture, Institutions,  and  Religion,  these  must  be  continually  viewed 
as  interrelated  aspects  of  a  common  social  experience  or  activity: 
they  are  the  general  elements  of  civilization,  the  type  forms  of 
human  activity  and  of  spiritual  culture, —  elements  which  consti- 
tute the  real  existence  of  the  concrete  and  organic  unity --of 
society.  Each  of  these  elements  has  its  retrospective  and  pros- 
pective reference  :  each  represents  a  fundamental  habit  and  accom- 
modation in  the  life  of  the  race.  All  together  they  are  functional 
elements  within  the  social  process,  mediating  agencies  in  the 
communication  or  transmission  of  experience,  instrumental  to  the 
spiritual  life  of  man.  (6)  The  evolution  in  nature  and  in  civiliza- 
tion has  its  goal  in  the  elevation  and  expansion  of  the  personal  life. 
It  will  thus  be  recognized  how  necessary  to  any  adequate 
statement  of  the  kindergarten  program  or  course  of  study  is 
a  chart  of  civilisation, —  a  morphological  or  psychological  ( in  its 
wider  sense)  presentation  of  the  great  methods  or  norms  accord- 
ing to  which  human  experience  has  been  organized,  elevated  and 
expanded.  Adequately  to  state  what  science,  language,  literature 
and  art,  institutions,  and  religion  mean  in  the  movement  of  the 
individual's  experience,  it  is  ultimately  necessary  to  trace  their 
significance  or  value  in  the  movement  of  the  spiritual  experience 
of  the  race.  The  conception  of  education  as  the  communication 
or  transmission  of  man's  spiritual  experience  appears  in  its  funda- 
mental form  as  a  human  institution  through  all  its  stages  and 
through  all  its  changes. 

3.  Concerning  the  psychological  phase  (the  individual  side) 
of  the  matter  certain  remarks  may  be  made : 

(1)  In  any  analysis  of  the  concept  of  evolution,  it  is  main- 
tained that  in  every  process  of  development  there  are  present  the 
two  interrelated  and  cooperating  factors:  (a)  the  individual 
existence  in  which  the  development  occurs,  and  (b)  the  situation 
or  environment  which  affords  the  stimuli  or  the  conditions 
through   which  the   development  takes   place.     In   other   words, 
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there  are  present  the  agent  and  the  situation.  For  an  interpre- 
tation of  individual,  social,  or  race  activities  such  as  will  be  of 
most  value  in  educational  theory,  recourse  must  be  had  to  a  func- 
tional or  evolutionary  psychology,  according  to  which  the  psychi- 
cal life  (whether  in  the  individual,  society,  or  the  race)  is  to  be 
interpreted  as  a  function  of  the  wider  life-process.  On  the  basis 
of  a  functional  psychology  it  is  possible  to  show  to  what  extent 
the  principles  of  social  evolution  are  also  the  principles  of  indi- 
vidual development;  to  what  extent,  in  other  words,  the  same 
psychological  principles  or  categories  obtain  in  the  organization 
of  the  knowledge,  the  conduct  and  ideals  of  the  individual  as  in 
the  organization  and  evolution  of  human  society.  If  such  an 
interpretation  of  the  two  processes  were  possible,  it  would  make 
very  considerably  for  a  unitary  conception  of  their  organic  con- 
nection. 

(2)  The  general  position  of  a  functional  psychology  is  that 
in  determining  what  consciousness  is  recourse  must  be  had  to 
an  examination  of  what  consciousness  does.  It  attempts  to  escape 
the  extreme  positions  of  both  (a)  Empiricism,  according  to  which 
the  mind  is  conceived  as  product  rather  than  a  principle,  and  of 
(b)  Rationalism,  which  in  one  form  or  another  conceives  of  the 
soul  as  a  pre-existing  spiritual  entity,  endowed  with  capacities 
or  faculties,  existing  behind  these  as  a  kind  of  (transcendental) 
substance  or  substratum,  and  before  the  objective  world  has  as 
yet  disturbed  the  pure  unity  of  its  essence.  The  view  of  evolu- 
tionary idealism  is  not  that  the  mind  is  mere  product  or  epiphe- 
nomenon,  nor  a  mere  transcendental  spiritual  substance  which 
(so  far  as  actual  experience  is  concerned)  is  a  pure  abstraction, 
but  that  it  is  a  concrete  specific  activity  constantly  directed  to 
the  accomplishment  of  something,  and  not  only  the  bearer  of 
the  experience  process,  but  an  efficient  agent  in  its  furtherance. 
From  this  general  conception  it  follows: 

(a)  That  in  the  mental  life,  as  an  organic  unity,  consciousness 
cannot  (without  a  complete  departure  from  reality)  be  abstracted 
from  its  relations.  Prior  to  and  apart  from  the  objective  experi- 
ence consciousness  is  an  illusion.  It  will  thus  be  apparent  how 
necessary  it  is  in  the  analysis  of  experience  to  keep  in  mind  its 
organic  unity:  in  other  words,  the  organic  relation  between  con- 
sciousness and  its  object,  the  agent  and  the  situation  or  conditions 
in  which  the  activity  proceeds. 
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(b)  For  a  functional  psychology  the  fundamental  and  central 
element  of  the  psychical  life  is  not  sensation  or  idea,  but  an 
activity.  Back  of  this  unity  of  psychical  activity,  namely,  in  the 
psycho-physical  organism  of  the  individual,  of  society,  or  of  the 
race,  we  cannot  go.  In  each  of  these,  in  the  individual,  in  society, 
and  in  the  race,  the  one  universal  activity  is  that  of  living,  or  the 
life-activity.  As  a  concrete  reality,  then,  the  individual,  the 
social,  or  the  race  life,  is  revealed  as  a  teleological  process,  a 
system  of  means  and  ends,  the  unity  of  which  is  found  in  the 
general  end  of  control  over  the  conditions  of  life.  All  minor 
activities  within  experience  are  to  be  interpreted  as  partially  or 
completely  unified  or  harmonized  activities  within  the  larger 
process  of  life-activity  or  realization. 

(c)  That  just  as  the  life-process  is  a  continuous  coordination 
or  functioning  of  the  two  elements,  organism  and  environment, 
so  the  mental  life  is  a  continuous  coordination  or  functioning  of 
two  elements,  self  and  environment.  Herein  we  see  the  difficulty 
in  the  Empirical  and  Rationalistic  positions.  Just  as  some  biolo- 
gists would  identify  function  with  organ  alone,  making  environ- 
ment purely  external,  or  with  environment  alone,  making  the 
organ  simply  a  product,  so  the  Empiricist  would  make  the  self 
a  product  and  not  a  principle,  while  the  Rationalist  would  make 
the  soul  a  principle  existing  prior  to  its  contact  with  the  objective 
world,  and,  at  most,  maintaining  only  incidental  relations  with 
the  latter.  On  the  other  hand,  the  evolutionary  view  of  mind 
maintains  that  the  relation  of  consciousness  or  self  to  objective 
experience  or  environment  is  absolute  and  intrinsic.  An  isolated 
consciousness  is  no  consciousness  at  all :  it  is  a  self-contradiction. 
If  the  general  position  outlined  above  be  accepted  as  a  working 
hypothesis,  we  are  enabled  to  see  how  the  actual  processes  of 
various  psychical  realities,  individual,  social,  racial,  may  all  be 
given  a  functional  interpretation.  Thus  some  progress  may  be 
made  in  the  employment  of  the  same  categories  of  interpretation 
in  individual,  social,  and  race  psychololgy.  In  such  an  interpre- 
tation the  individual  experience-process  is  no  isolated  thing  but 
has  its  reality  in  the  larger  process  of  social  experience,  or  experi- 
encing, and  this  in  turn  in  the  larger  process  of  race  life,  and 
thus  ultimately  within  the  universal  or  cosmic  order. 
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(d)  From  the  point  of  view  of  a  functional  psychology  applied 
to  the  experience-process  of  the  individual  all  phases  of  psychical 
activity  may  be  grouped  about  two  fundamental  types  —  habits 
and  accommodations.  Activities  once  successfully  performed 
tend  to  be  selected,  to  persist,  to  become  habits.  Just  as  soon  as 
experience  becomes  problematic,  however,  i.e.,  as  soon  as  some 
break  occurs  in  the  adjustment  process  (consequent  upon  the 
failure  of  some  habit  in  the  individual,  or  of  a  custom  or  insti- 
tution in  social  experience),  thought,  in  the  form  of  discrimi- 
nation, attention  and  association,  emerges  to  secure  a  new  accom- 
modation and  thus  repair  the  break  in  experience  through  the 
establishment  of  a  new  habit.  So  long  as  habit  (individual, 
social,  racial)  suffices — in  other  words,  so  long  as  experience  flows 
smoothly — there  is  no  occasion  for  the  exercise  of  thought,  since 
there  is  no  problem  to  solve,  no  sense  of  failure,  and  consequently 
no  search  for  a  better  method,  i.e.,  a  better  accommodation  or 
adjustment.  From  this  point  of  view 'the  function  of  thought  is 
mediatory  between  experience  and  experience,  in  other  words, 
between  some  habit  (experience,  activity)  which  has  failed  to 
satisfy,  and  some  new  accommodation  (which,  if  successful,  will 
be  selected  and  become  habit)  which  will  restore  harmony  to 
experience.  Thought,  then,  as  mediatory  has  a  twofold  aspect: 
(a)  retrospective,  i.e.,  interrogating  our  present  habits,  or  modes 
of  experience,  leading  to  a  consciousness  of  failure;  (b)  pro- 
spective, through  consciousness  of  break  in  experience,  searching 
for  the  new  accommodations  and  the  more  harmonious  and  satis- 
fying experience. 

Thought,  then,  arises  within  the  experience-process  (whether 
in  the  individual  or  the  race)  out  of  activity  and  is  ultimately  for 
the  sake  of  activity.  If  experience  or  life  were  uniform,  feeling 
and  instinct  would  suffice  for  its  continuance.  If,  however,  there 
is  to  be  progress  within  experience,  thought  must  emerge  as  doubt 
and  inquiry.  It  must  bring  order  and  control  into  experience ; 
it  must  expedite  the  experience-process  and  eliminate  the  waste 
entailed  in  mere  instinct  and  feeling.  Since  the  mental  life  is 
not  an  outcome  of  a  predetermined  self  upon  an  external  environ- 
ment, neither  the  self  nor  the  environment  are  eternally  fixed  in 
themselves,  but  both  change  in  the  movement  of  the  life-process. 
In  the  functional  movement  of  the  mental  life  both  the  self  and 
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the  environment  are  modified  and  determined.  Both  are  essen- 
tially transitional,  in  a  continual  process  of  becoming.  The  self 
is  real  only  in  so  far  as  it  continues  to  act,  to  become,  to  progress. 
Self-consciousness  is  not  a  subsequent  or  higher  growth  of  con- 
sciousness, but,  in  rudimentary  form  at  least,  is  a  quality  of  all 
consciousness.  It  is  consciousness  with  the  emphasis  on  the  sub- 
ject rather  than  the  object,  the  agent  rather  than  the  situation. 

(e)  Turning  briefly  to  the  societary  process,  the  question  is  at 
once  presented,  Are  there  psychical  categories  within  this  process 
which  correspond  to  those  noted  above  (e.g.,  sensation,  habit, 
discrimination,  adjustment,  adaptation,  accommodation,  etc.)  ?  In 
the  societary  process  (the  outcome  of  no  mere  aggregate  but  of 
some  kind  of  social  unity,  dependent  upon  common  aims,  pur- 
poses, interests,  etc.,)  according  to  the  evolution-concept,  the 
elementary  social  fact  is  the  group  as  a  functional  unity,  doing 
something ;  this  social  coordination  is  the  fundamental  social  fact, 
just  as  the  individual  action,  or  coordination,  is  the  fundamental 
element  within  the  individual  experience-process.  As  within  the 
individual  life,  the  adjustment  or  coordination  once  successfully 
performed  tends  to  become  habitual,  so  social  coordination  or 
accommodations  once  successfully  made  tend  to  persist  as  social 
habits.  These  in  turn  form  the  basis  of  new  habits.  Habits 
persisted  in  become  customs,  manners,  institutions.  In  time  such 
usages,  institutions,  customs  come  to  be  strengthened  or  rendered 
stable  by  particular  sanctions.  Habits  are  broken  in  upon  by 
new  environmental  conditions,  new  ideas,  by  discussion,  by  the 
force  of  personal  initiative.  In  social  and  race  psychology  may 
be  noted  the  same  difficulties  in  the  transition  from  one  habit  to 
another  as  in  the  individual,  only  the  conflict  is  more  extensive 
and  apt  to  be  more  intensive. 

4.  The  Conception  of  Organic  Unity  so  frequently  used  in 
these  outlines  to  describe  experience  and  such  kindred  topics  as 
the  relation  of  body  and  mind,  subject  and  object,  method  and 
material,  agent  and  situation,  may  be  more  definitely  analyzed. 
First  of  all,  however,  an  illustration  may  be  given  of  the  way 
in  which  the  doctrine  may  be  held  in  theory,  while  in  practice 
it  is  not  strictly  adhered  to.  A  persistent  conception  of  the  rela- 
tion of  materials  to  method  mav  be  stated  thus.     On  the  one 
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hand,  the  materials  are  arranged  as  pre-existing  entities,  ready 
to  be  imported  into  the  mind.  Method,  on  the  other  hand,  is 
regarded  as  a  purely  formal  affair,  an  altogether  psychological 
matter,  as  though  the  mind  were  self-subsisting  apart  from  its 
relations  (or  its  environment),  and  had  certain  powers  or  modes 
of  acting  in  and  for  itself.  Just  as  for  philosophical  dualism 
there  was  an  intrinsic  separation  between  mind  and  matter,  so  in 
much  of  the  modern  discussion  of  the  program  there  is  implied 
an  intrinsic  separation  between  mind  and  educative  material.  The 
relation  of  materials  and  method  thus  becomes  as  difficult  of 
comprehension  as  the  Cartesian  dualism  of  matter  and  mind. 
If  against  the  Cartesian  view  of  mind  it  be  maintained  that  the 
so-called  subject  (mind)  and  the  so-called  object  (the  world) 
are  equally  differentiated  aspects  of  results  of  a  unitary  process, 
we  are  inevitably  forced  to  the  conclusion  that  materials  and 
method  are  not  completely  isolable  entities,  but  are  fundamentally 
the  terminal  or  differentiated  aspects  of  the  process  of  develop- 
ment of  a  unitary  experience.  (Similar  dualisms  are  set  up 
between  mind  and  matter,  soul  and  body,  activity  and  environ- 
ment, response  and  stimulus,  idealism  and  realism,  rationalism  and 
empiricism.  If  we  are  to  retain  the  conceptions  of  organic  unity 
and  development,  we  must  believe  that  no  distinction  of  thought 
whatever  is  absolute,  but  arises  through  variation  of  attitude  and 
operation.) 

By  an  organic  unity  as  used  in  this  paper  is  to  be  understood 
a  unity  in  which  (a)  each  aspect  embodies  in  a  specific  way  the 
spiritual  principle  immanent  in  the  unity  as  a  whole;  (b)  each 
aspect  is  distinct  from  the  others  simply  by  the  way  in  which  it 
embodies  this  principle;  (c)  each  aspect  is  connected  with  the 
others  and  so  with  the  whole  in  virtue  of  its  realizing  this  prin- 
ciple with  a  certain  degree  of  completeness;  (d)  the  complete 
unity  is  a  necessary  evolution  of  the  one  spiritual  principle 
through  various  forms  psychologically  considered  as  manifesting 
a  single  principle  from  the  beginning  to  the  end.  This  analysis 
of  an  organic  unity  holds  good  of  the  concepts  used  in  this 
paper  —  civilization,  experience,  materials,  method,  program. 

It  follows,  therefore,  that  (1)  it  is  no  longer  possible  to  except 
the  study  of  kindergarten  theory  and  practice  from  that  method 
of  enquiry  which  inevitably  overtakes  every  form  of  experience 
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into  which  the  conception  of  evolution  enters.  We  cannot  hope 
to  understand  living  things  except  through  a  study  of  their 
growth  and  development.  The  materials  of  the  kindergarten,  as 
the  ideas  of  the  mind,  are  in  no  wise  an  exception  to  the  law  of 
growth  and  change.  (2)  On  the  other  hand,  while  there  must 
be  this  recognition  of  the  law  of  growth  and  change  in  the  treat- 
ment of  the  theory  of  the  materials,  yet  idealism's  claim  is  just ; 
namely,  there  must  be  interpretation  and  reorganization  of  the 
facts  brought  to  light  in  the  use  of  the  genetic  method.  Philoso- 
phy and  psychology  are  coming  to  recognize  more  and  more  fully 
that  Rationalism  and  Empiricism,  Idealism  and  Realism,  instead 
of  forming  self-complete  systems,  are  limiting,  but  mutually 
cooperative.  Fundamentally  they  are  not  absolute,  but  only  rela- 
tive opposites.  (3)  The  philosophical  and  psychological  methods 
of  studying  the  materials  of  the  kindergarten  are  (a)  comple- 
mentary phases  of  a  single  method  of  study  —  phases  for  purposes 
of  examination,  for  emphasis,  mode  of  operation,  special  attitude 
or  interest,  separable :  in  reality  inseparable.  Neither  can  furnish 
a  complete  characterization  of  the  materials  in  their  reality,  (b) 
Agree  that  the  meaning  and  significance  of  the  materials  is 
relative  to  those  levels  of  experience  in  which  they  exist,  and  in 
which  they  do  their  work.  Yet  within  the  experience-process 
there  is  everywhere  the  actual  and  the  possible,  (c)  In  favor, 
not  of  that  type  of  criticism  which  aims  merely  to  destroy,  but 
which  through  discovering  the  spiritual  continuity  of  the  prin- 
ciple inherent  in  the  manifold  forms  of  material,  aims  to 
preserve  it. 

5.  In  what  precedes,  attention  has  been  directed  towards  four 
points  which  appear  to  be  of  vital  importance  in  a  fundamental 
understanding  of  the  kindergarten  materials :  (a)  the  significance 
of  an  organization  of  materials  as  against  a  mere  classification, 
(b)  a  knowledge  of  the  typical  human  activities,  conceived  as  a 
system  of  values  and  methods  (civilization),  (c)  the  important 
psychological  considerations  to  be  borne  in  mind  in  the  interpre- 
tation of  materials,  (d)  the  nature  of  organic  unity.  The  program 
of  the  kindergarten  is  the  organism  of  which  the  materials,  as 
interpreted  in  what  precedes,  are  the  organs.  It  is  the  coordi- 
nation of  all  the  elements  of  the  kindergarten  activity  in  their 
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organic  wholeness.  Or  to  state  it  in  somewhat  more  formal 
fashion,  a  program  may  be  said  to  be  such  an  interpretation  and 
organization  of  kindergarten  materials,  based  upon  the  knowledge 
of  a  standard  which  is  found  in  the  true  needs  of  the  child  and 
the  nature  of  the  educational  process  as  a  whole,  that  the  materials 
may  be  recognized  as  capable  of  cooperation  and  complementary 
service.  Here  may,  therefore,  be  the  place  to  turn  from  the 
retrospective  (genetic,  origin)  aspect  of  the  materials  to  make 
certain  notes  concerning  prospective  (functional,  validity) 
aspects  as  factors  in  the  program. 

(1)  The  problem  of  the  kindergarten  program  is  funda- 
mentally the  problem  of  securing  the  mental  development  of  the 
child  through  supplying  such  materials  as  stimulate  impulses 
which  are  in  line  with  right  habits  and  ideals.  This  mental  devel- 
opment implies  (a)  a  movement  of  the  experience,  through  the 
self-active  principle  inherent  in  it,  of  the  child  (as  one  element 
in  the  interaction-process)  from  one  level  of  experience  to 
another,  (b)  an  increasing  control  of  experience,  (c)  an  increas- 
ing realization  of  its  meaning  and  significance. 

(2)  This  movement  of  experience  is  a  process  at  once  of 
differentiation  and  integration  or  organization  —  from  unity 
through  difference  and  opposition  to  unity.  In  the  kindergarten 
the  process  of  social  interaction,  in  which  education  consists,  is 
given  form  and  direction  by  means  of  the  so-called  "  materials  " 
of  the  kindergarten  which  serve  as  stimuli.  Materials  are  thus 
mediating  agencies  from  one  level  of  experience  to  another.  They 
represent  values  and  methods  as  well  as  the  unity  of  social  experi- 
ence. In  the  process  of  interaction  may  be  noted  two  phases, 
(a)  of  presentation  of  materials  by  the  teacher,  (b)  of  realization 
of  the  materials  in  experience  by  the  pupil. 

(3)  The  program  (representing  human  life),  or  the  medium 
through  which  the  methods  and  values  inherent  in  social 
experience  are  communicated  to  the  child,  is  a  unity.  The  pro- 
gram of  the  kindergarten  represents  the  corporate  or  inter- 
related aspect  of  the  spiritual  organism  of  social  experience  or 
activity.  Method  is  the  form  of  personal  realization  and  pene- 
tration of  the  intellectual  and  moral  order  of  the  kindergarten. 
The  program  involves,  therefore,  (a)  instincts,  interests,  activities, 
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pointing  to  social  life,   (b)   norms,  values,  interpretations,  con- 
ferred by  society  upon  the  individual. 

(4)  The  unity  of  the  kindergarten  program  is  ultimately 
found  in  the  unity  of  the  social  life  —  human  life  —  whose  various 
phases  the  kindergarten  materials  represent.  The  various  parts 
of  the  program  represent  differentiated  aspects  of  the  organic 
unity  of  the  social  life  which  the  child  is  to  come  gradually  to 
understand  and  appreciate.  Herein  is  found  the  unity  of  the 
program  from  the  objective  point  of  view.  On  the  other  hand, 
the  subjective  principle  of  unity  is  afforded  by  the  various  inter- 
ests and  activities  (instinctive,  impulsive,  habitual,  or  ideational) 
which  emerge  in  the  movement  of  individual  experience  and 
whch  in  the  process  of  the  kindergarten  activity  should  be 
organically  united. 

(5)  From  what  precedes  it  would  seem  to  follow  that  the 
discussion  of  the  program  of  the  kindergarten  centers  about 
two  questions:  (a)  selection  of  the  material  of  the  program  — 
the  question  of  differentiation;  (b)  arrangement  of  the  material 
of  the  program  —  the  question  of  integration  or  organization. 

It  is  not  to  be  forgotten,  of  course,  that  these  are  rather 
phases,  or  terminal  aspects  of  one  organic  activity,  rather  than 
separate  or  disparate  processes.  For  example,  it  would  be  mean- 
ingless to  select  such  and  such  a  form  of  activity  or  interest 
for  reproduction  by  the  child,  were  there  no  experience  in  some 
wise  analogous  to  or  the  counterpart  of  this  activity  or  interest 
within  the  experience  of  the  child.  In  order  to  be  educative,! 
interests,  values,  ideals,  forms  of  activity  must  not  only  be  appro- 
priated, but  transformed  into  the  interests,  attitudes,  activities  of 
the  child.  This,  of  course,  does  not  mean  that  education  is  the 
product  of  the  individual  alone.  For  the  materials  and  sugges- 
tions of  the  program  control  the  response  of  the  child,  and  thus 
the  direction  of  the  movement  of  individual  experience.  In  other 
words,  as  has  been  indicated  above,  in  the  determination  of  the 
program  of  the  kindergarten  not  the  interests,  attitudes,  and 
activities  of  the  individual,  but  the  ideals,  the  values,  the  require- 
ments, the  activities  of  social  life  constitute  the  final  standard. 

(6)  In  solving  the  problem  of  the  selection  and  arrangement, 
then,  there  should  be  kept  in  mind  at  least  the  following  factors : 

(a)  The  problem  of  selection  is  not  absolutely  isolable  from 
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the  problem  of  arrangement  —  they  are  phases  (terminal  aspects) 
(points  of  emphasis)  of  a  unitary  activity  on  the  part  of  the 
teacher. 

(b)  The  selection  of  material  in  the  kindergarten  must  be  in 
harmony  with  two  principles:  (1)  Philosophical  or  sociological: 
aim  of  kindergarten  education  —  membership  in  a  social  whole ; 
the  source  of  materials  lies  in  the  objective  unity  of  the  social 
whole,  in  society  (civilization).  (2)  Psychological:  while  the 
materials  selected  (experiences,  activities,  interests,  etc.,)  must 
be  typical,  as  valuable  and  as  universal  as  possible,  nevertheless, 
as  noted  in  a  preceding  section,  such  materials  cannot  be  so 
remote  as  to  make  it  impossible  of  apprehension  and  appreciation 
to  some  degree  by  means  of  analogous  experiences  in  the  life  of 
the  child. 

(c)  The  fundamental  principle  of  the  selection  of  educative 
materials  in  the  kindergarten  will,  therefore,  be  from  (1)  the 
objective  point  of  view,  social  or  institutional  life,  and  from  (2) 
the  subjective  point  of  view,  the  child  with  his  various  interests, 
attitudes,  and  activities  conceived  of  as  a  member  of  the  home, 
which  is,  in  turn,  in  a  process  of  increasing  interaction  with  the 
other  forms  of  institutional  life,  which  constitute  society, —  the 
school,  vocations,  the  state,  the  church.  It  will  thus  be  recog- 
nized that  by  bringing  together  the  child  with  his  experiences, 
and  society  with  its  methods  and  values,  its  typical  and  universal 
activities,  and  the  ideals  towards  which  it  is  struggling,  oppor- 
tunity is  provided  for  a  true  form  of  social  interaction  in  which 
the  educational  process  consists. 

(d)  The  arrangement  of  material  should  be  controlled  in 
accordance  with  the  following  principles:  (1)  Unity:  The  typi- 
cal and  universal  activities  or  relationships  of  social  life  in  a 
process  of  organization.  (2)  Continuity:  The  preservation  of 
the  continuity  (through  differentiation  and  integration)  of  experi- 
ence. (3)  Adaptation:  The  adjustment  of  the  materials  to  the 
capacities  of  the  children  —  of  stimulus  to  response.  (4)  Rein- 
forcement :  The  attempt  to  have  the  various  activities  function 
together  in  the  production  of  a  unitary  effect. 

(7)  It  will  be  found,  moreover,  that  this  principle  provides 
for  such  regulative  ideas  as  those  of  the  seasons,  festivals,  chang- 
ing occupations,  the  possible  contacts  with  nature,  etc.,  for  the 
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reason  that  these  factors  have  their  place  and  influence  within 
the  dynamic,  and  ever-changing  process  of  experiencing  in  which 
the  child  participates,  and  the  more  typical,  universal,  and  ideal 
phases  of  which  he  is  to  reproduce  and  interpret. 

(8)  Fundamentally,  then,  the  kindergarten  program  affords 
(a)  a  method  of  organization  of  the  materials,  an  organism  of 
stimuli,  and  (b)  an  interpretation  of  value,  by  which  the  indi- 
vidual learns  something  of  the  meaning  of  his  activities  and 
interests  in  their  functional  relation  to  social  life.  The  various 
materials  are  so  many  plans  of  action  by  means  of  which  the 
child  gains  control  over,  and  help  in  the  interpretation  of  his 
experience.  Through  the  medium  of  materials  the  teacher  aims 
to  (a)  interpret,  (b)  organize,  and  (c)  amplify  the  experience 
of  the  children.  It  is  an  interaction  between  the  children,  the 
materials  (gifts,  occupations,  plays,  games,  songs,  stories,  con- 
versation, etc., —  which  represent  in  simple  form  the  culture  of 
the  race),  and  the  teacher.  Method,  accordingly,  is  ultimately 
the  mode  of  the  mind's  activity  in  the  realization  and  appropriation 
of  the  methods  and  values  inherent  in  civilization. 

(9)  Method  as  the  realization  of  experience  involves:  (a) 
Activity,  in  the  sense  of  experimentation;  (b)  Selection  among 
and  emphasis  of  such  variations  as  approximate  to  or  manifest 
a  general  principle  or  standard;  (c)  Organization  through  empha- 
sis, selection,  imitation,  suggestion,  and  the  influence  of  vital 
personality.  The  movement  is  through  activity  (experiencing), 
to  selection,  to  higher  activity  through  a  ceaseless  process  of 
organizing  and  reshaping  experience.  (See  concluding  part  of 
Section  II.) 

In  what  precedes  many  things  have  been  taken  for  granted, 
many  things  omitted,  and  perhaps  arbitrarily.  The  kindergarten 
as  organized  by  Froebel  was  a  unique  and  unparalleled  construc- 
tion in  point  of  spiritual  quality  for  the  furtherance  of  the  educa- 
tional process.  The  kindergarten  now  calls  for  unique  and 
unparalleled  interest  in  its  study,  for  openness  to  the  light  and 
fidelity  to  the  truth,  for  a  continual  renewal  of  the  spiritual 
quality  in  life,  and  the  spiritual  is  always  the  more,  never  the 
less.  It  calls,  now  as  never  before,  for  a  wider  and  finer  scholar- 
ship concerning  the  materials  of  the  kindergarten  as  they  are 
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seen  and  known  in  the  great  type  forms  of  spiritual  culture :  a 
fuller  recognition  of  the  method  by  which  one  experience  moves 
upward  to  another  level :  the  power  of  idealization  and  thereby  of 
true  realization :  the  vision  of  the  spiritual  possibilities,  the  latent 
wealth,  of  the  common  things  of  our  common  life. 


THE   FUTURE   OF   THE   KINDERGARTEN 

In  the  Light  of  Its  Origin  and  Influence  upon  Modern  Phil- 
anthropy and  Education 

By  Patty  Smith  Hill 

This  article  will  make  the  attempt  to  trace  the  following  phases 
of  the  kindergarten  movement:  (a)  the  influence  of  the  period, 
the  temperament  and  the  training  of  Froebel  upon  the  ideals  of 
the  kindergarten;  (b)  the  probation  period  with  the  effects  of  its 
struggle  for  existence;  (c)  its  influence  upon  modern  philanthropy 
and  elementary  education;  (d)  its  present  status  and  needs;  (e) 
its  future  function  in  educational  activities  in  the  light  of  its 
present  and  past  influence. 

I 
The  Origin  of  the  Kindergarten  —  Its  Ideals  and  Con- 
tributions to  Modern  Philanthropy  and  Education 

The  origin  of  the  kindergarten  from  the  viewpoint  of  (a)  the 
period;  (b)  the  locality;  (c)  the  personality  and  training  of 
Froebel. 

The  Period.  To  fully  understand  and  interpret  the  kindergarten 
would  demand  a  comprehensive  knowledge  of  and  insight  into 
the  great  philosophic  movements  of  the  period  in  which  it  came 
into  existence  —  a  knowledge  far  beyond  the  scope  and  attempt 
of  this  paper.  To  treat  the  subject  exhaustively  would  require  a 
thorough  study  of  these  movements,  tracing  the  kindergarten  from 
its  immediate  ancestry  in  the  Idealistic  philosophy  of  Germany 
at  this  period  to  its  more  remote  kinship  to  Romanticism  and 
Naturalism.  From  the  latter  philosophies  the  kindergarten  derived 
great  values,  although  as  an  educational  institution  it  may  be 
regarded  as  a  reactionary  movement  against  some  of  their  most 
radical  and  extreme  phases. 

It  is  now  a  well  accepted  fact  that  the  kindergarten  had  its 
direct  origin  and  inspiration  in  the  romantic-idealistic  movement 
in  Germany,  especially  in  the  philosophies  of  Kant,  Fichte,  Schell- 
ing,  and  Krause;  and  this  influence  has  been  strengthened  in 
37*]  29 
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America  through  the  relation  which  some  of  the  kindergarten 
workers  here  held  to  the  Transcendental  school  in  New  England. 
The  kindergarten  was  thus  the  educational  blossom  of  Idealism  — 
a  philosophy  freighted  with  inspiration,  enthusiasm,  optimism, 
and  devotion.  The  philosophy  of  the  kindergarten  was  one  phase 
of  a  philosophy  of  education,  which  was,  in  turn,  only  one  aspect 
of  a  philosophy  of  life  —  a  world-view  emphasizing  the  organic 
unity  of  all  life.  Francke  thus  describes  the  spiritual  atmosphere 
which  Froebel  must  have  absorbed  both  in  his  university  days 
and  later  through  association  with  co-workers :  "  There  was  a 
joyous  optimism  in  the  men  of  this  age  which  could  not  help 
raising  them  unto  a  higher  sphere.  They  believed  in  the  future. 
They  believed  in  eternity.  They  believed  that  humanity  was 
slowly  advancing  toward  perfection,  that  a  time  must  come 
when  the  thoughts  of  the  few  wise  men,  the  dreams  of  the  few 
poets  and  prophets  would  become  transfused  into  the  life-blood 
of  the  masses,  when  the  good  would  be  done  because  it  is  the 
good,  when  instinct  and  duty  would  be  reconciled ;  and  they 
derived  their  highest  inspirations  from  the  feeling  that  they  them- 
selves were  workers  in  the  service  of  this  cause."  1  This  idealistic 
element  has  much  to  do  with  the  proverbial  enthusiasm  of  kinder- 
gartners,  their  devotion  to  their  profession,  and  their  unwavering 
faith  in  the  kindergarten  as  an  educational  institution. 

The  Locality.  The  localities  in  which  these  first  kindergartens 
were  situated  during  their  experimental  period,  when  Froebel  was 
investigating  the  instrumentalities  and  activities  which  best  pro- 
moted growth  for  the  child  under  six  years  of  age,  were,  in  the 
main,  small,  remote  villages  still  inaccessible  through  modern 
modes  of  transportation. 

The  traveller  who  wishes  to  visit  the  scenes  of  Froebel's  birth, 
first  kindergartens  and  educational  activities,  must  bid  farewell  to 
railroads,  and  travel  by  foot  or  carriage  to  Oberweissbach,  Blank- 
enburg,  Keilhau,  Liebenstein,  and  other  small  villages  of  that 
vicinity.  This  may  at  first  seem  to  have  no  educational  signifi- 
cance in  its  effect  upon  the  instrumentalities  and  activities  of  the 
modern  kindergarten,  but  when  we  consider  the  careful  study 
which  Froebel  made  of  the  physical,  mental,  and  moral  health 
of  the  child  in  devising  the  most  wholesome  and  educative  employ- 
1  History  of  German  Literature,  Francke.      P.  334. 
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ment  for  little  children,  this  criticism  fails  to  obtain.  Compare 
the  conditions  of  child  life  in  these  small  quiet  villages  with  those 
in  the  crowded  quarters  of  our  large  American  cities  where  the 
kindergarten  has  flourished  best. 

The  Personality,  Temperament,  and  Training  of  Froebel. 
( 1 )  Froebel's  was  a  unique  and  interesting  personality  with  appar- 
ently irreconcilable  contradictions.  From  one  point  of  view  we 
are  impressed  with  the  mystic,  the  poetic,  the  intuitive,  and  the 
religious  aspects  of  his  character;  from  another,  we  are  equally 
impressed  with  his  taste  for  the  mathematical,  the  scientific  and 
the  industrial.  One  moment  he  gives  evidences  of  the  inductive, 
systematic  thinker ;  the  next  we  hear  the  prophet,  the  seer,  accept- 
ing and  disseminating  flashes  of  truth  based  on  intuition,  sympathy, 
insight,  faith,  and  pure  speculation.  Truly  he  was  a  passionate 
lover  of  childhood  with  an  insight  born  of  observation  and  intu- 
ition stimulated  by  keen  sympathy.  As  we  read  the  record  of 
his  remarkable  insight  into  the  ponderings  of  the  maternal  heart 
as  it  responds  to  the  helplessness  of  infancy,  we  conclude  that  he 
must  have  had  a  larger  endowment  of  feminine  than  masculine 
traits.  However,  by  the  time  this  conclusion  is  drawn,  we  discover 
another  side  to  his  character  in  his  life  as  a  soldier,  in  his  devo- 
tion to  the  life  of  hardship  and  toil  with  the  boys  at  Keilhau, 
when  the  strong  masculine  elements  in  his  nature  are  clearly 
demonstrated. 

We  forget  that  while  his  followers  of  the  present  day  are 
almost  exclusively  women,  his  first  colleagues  were  men  fired 
by  the  enthusiasm  of  his  educational  ideals  which  they  discussed 
around  the  campfires  of  the  wars  for  independence.  Literally 
they  left  all  and  followed  him  as  he  revealed  to  them  the  ideal 
of  the  education  of  the  future  in  the  light  of  the  philosophy  which 
they  held  in  common. 

(2)  Training  and  education  of  Froebel.  (a)  Philosophy.  The 
idealistic  philosophy  of  this  period  necessarily  appealed  deeply 
to  one  of  Froebel's  temperament,  irrespective  of  the  somewhat 
limited  opportunities  which  he  had  for  a  systematic  study  of  it. 
It  is  an  interesting  fact  that  while  Froebel  made  the  most  con- 
spicuous attempt  to  embody  Idealism  in  an  educational  scheme, 
he  had  few  opportunities  to  avail  himself  of  the  philosophical 
training  offered  by  the  universities   around  him.     The  lack  of 
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such  training  told  in  his  inability  to  organize  his  philosophy  in  a 
consistent  and  logical  system.  Most  of  his  philosophy  came  to 
him  through  native  tendencies  in  that  direction,  independent  study, 
and  association  with  those  who  were  more  fortunate  in  securing 
the  training  for  which  he  was  by  nature  adapted. 

His  first  wife  and  his  two  colleagues  were  students  of  Fichte. 
His  older  brothers  were  given  university  training.  The 
two  years  spent  by  Froebel  at  the  University  of  Jena  (1799-1801) 
were  devoted  to  mathematics,  physics,  architecture  and  surveying 
at  a  period  thus  described  by  Dr.  Snider :  "  Such  was  the  vig- 
orous, philosophic  life  which  was  stirring  in  Jena  when  the 
country  boy  walked  into  town  one  day.  Let  us  note  again  the 
sweep  of  his  two  years'  stay :  He  saw  Fichte  depart  in  a  tempest, 
saw  the  rise  and  culmination  of  Schelling  in  his  greatest  epoch, 
saw  the  quiet  entrance  of  Hegel."  2  However,  lack  of  oppor- 
tunity did  not  conquer  native  ability  when  temperament  made 
fit  soil  for  the  fructifying  of  the  seeds  of  Idealism,  which  were 
floating  in  the  air  at  this  period. 

(b)  Science.  While  the  scientific  knowledge  of  this  age  was 
in  a  transitional  and  embryonic  stage,  hints  and  suggestions  of 
later  evolutionary  thought  had  been  voiced  by  Goethe  and  were 
beginning  their  leavening  influence  in  the  university  classes  of 
Froebel's  youth.  It  is  known  3  that  Froebel's  teacher  in  the  natural 
sciences  was  strongly  imbued  with  the  partial  idea  of  evolution, 
or  at  least  the  relatedness  of  all  nature  to  man. 

(c)  While  Froebel  had  a  romantic  love  of  the  poetic  and  aes- 
thetic aspects  of  nature  combined  with  a  scientific  bent  of  mind, 
it  was  more  the  idealistic  temperament  in  him  which  fired  his 
enthusiasm  with  prophetic  glimpses  into  the  transformations  of 
philosophy,  theology,  science,  and  the  new  conception  of  society 
and  education  suggested  by  this  evolutionary  possibility. 

2  The  Life  of  Froebel,  Snider.     P.  37. 

3  The  Life  of  Froebel,  Snider.     P.  27. 
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II 

The  Fundamental  Contributions  of  the  Kindergarten  to 

the  Theory  and  Practice  of  Education  and 

Philanthropy 

Activity  as  the  Fundamental  Factor  in  the  Psychology  of  the 
Child  and  the  Race,  the  Chief  Force  Operative  in  the  Process 
of  Education.  Frobel's  originality  is  limited  to  the  application 
of  this  law  to  education,  rather  than  to  any  claim  to  priority  in 
the  field  of  philosophy.  While  the  philosophic  import  of  this 
law  had  been  emphasized  as  the  central  factor  in  some  of  the 
great  philosophies  of  this  and  previous  periods,  it  was  Froebel 
who  saw  its  educational  implications  more  clearly  than  any  edu- 
cator of  his  day.  It  must  be  granted  that  Pestalozzi  had  seen 
the  industrial,  social,  and  instructional  importance  of  self-activity, 
but  Froebel  had  grasped  it  as  the  medium  through  which  an 
enriched  curriculum  was  to  be  re-achieved  by  the  child  emerging 
on  higher  levels  and  in  an  ever-deepening  consciousness  of  the 
values  in  art,  science,  industry,  literature,  religion,  and  institutions. 

(1)  This  led  to  the  substitution  of  self-activity  through  the 
developing  method  of  experimentation  with  selected  materials  in 
a  social  situation,  for  the  more  abstract  method  of  instruction 
through  passive  receptivity. 

(2)  Interaction.  Not  only  was  the  child  to  be  self-active,  but 
the  teacher  as  well.  The  kindergarten  or  school  was  viewed  as 
a  miniature  democratic  society  in  which  the  teacher  and  children 
were  contributing  their  quota  for  the  good  of  the  whole.  Accord- 
ing to  Froebel  this  interactive  process  involves  the  child's 
natural  impulses  to  do,  to  tell,  and  to  make,  and  the  teacher's1 
equally  native  impulse  to  guide,  direct,  control,  and  interpret  so 
that  the  blind  instinct  of  activity  in  the  child  may,  under  the 
intelligent  guidance  of  the  adult,  emerge  in  conscious  values  in 
terms  of  the  curriculum  representing  the  great  achievements  of 
civilization. 

(3)  Faith  in  the  native  impulses  of  the  child  as  of  divine 
origin.  Naturalism  had  already  emphasized  one  phase  of  faith 
in  the  innate  goodness  of  nature  and  humanity,  and  Romanticism, 
the  worth  of  the  individual  with  the  tendency  to  idealize  the 
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beauty  of  the  unconscious  spontaneity  and  unconventionality  of 
the  child ;  but  Froebel,  with  his  deeply  religious  though  somewhat 
unorthodox  faith,  saw  the  child  in  the  light  of  his  divine  origin 
and  destiny.  Thus  man  is  not  only  created  in  the  image  of  God, 
but  one  of  the  aims  of  education  is  "  to  reveal  God  in  our  external 
and  transient  being  4  and  to  lead  to  a  consciousness  of  the  divine 
effluence  within  human  nature."  With  this  religious  and  philo- 
sophic interpretation  of  the  origin  and  destiny  of  human  nature, 
the  natural  impulses  and  instinctive  tendencies  of  the  child  were 
to  be  studied  and  utilized  as  the  starting  point  of  education  — 
the  self-active  contributions  of  the  child  to  the  educational  process. 
From  Idealism  Froebel  had  imbibed  the  message  of  the  need 
for  organization,  control,  and  guidance  of  spontaneity  —  a  mes- 
sage which  was  a  moral  necessity  in  setting  in  proper  perspective 
the  contributions  of  Naturalism  and  Romanticism  —  while  reveal- 
ing their  errors  and  extravagances. 

With  Froebel,  these  natural  impulses  were  not  to  have 
unhindered  expression,  nor  were  they  considered  educative  with- 
out guidance  in  the  light  of  the  ideals  and  standards  gained  from 
the  study  and  knowledge  of  their  later  emergence  in  the  noblest 
and  most  worthy  achievements  of  civilization.  He  says,  "  The 
human  instinct  needs  guidance  by  free  movements,  while  the 
brute  instinct  finds  its  goal  without  guidance.  This  guidance 
can  only  be  given  by  one  who  knows  the  goal  which  is  to  be 
reached  by  the  manifold  activity  of  the  blind  natural  feeling  of 
the  child.  Without  rational,  conscious  guidance,  childish  activity 
degenerates  into  aimless  play  instead  of  preparing  for  those 
tasks  of  life  for  which  it  is  destined."  5 

There  is  a  general  impression  not  only  among  school  men,  but 
even  among  some  kindergartners,  that  Froebel  stands  for  sponta- 
neities in  education.  While  this  is  partly  true,  it  is  only  one  phase 
of  his  conception  of  education.  "  The  final  word  in  the  interpret 
tation  of  Froebel  is  that  his  central  thought  was  guidance.  Some- 
times he  seems  to  say  with  Rousseau,  '  Follow  nature.'  '  Follow 
nature '  means  with  Froebel  not  only  to  foreswear  force  and  to 
remove  hindrances :  it  means  also  that  there  is  a  positive  social 
and    divine    tendency    in    instincts    and    impulses    themselves. 

*  Education  of  Man,  Froebel.     P.  2. 

1  Reminiscences  of  Froebel,  Von  Bulow.     P.  67. 
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*  Control  nature '  means  that  this  mere  tendency  to  good  is  to  be 
consciously  cherished,  guided,  and  improved.  To  follow  nature 
Is,  as  it  were,  to  look  at  education  from  the  side  of  origin,  or 
genetically.  But  Froebel  saw  values,  too,  and  set  them  above 
origins."  6 

It  is  in  this  light  that  Froebel  sees  the  necessity  for  the  highly 
educated,  sympathetic  mother  and  teacher.  If  the  child  brings 
his  own  activities  to  the  educative  process,  some  have  felt  that 
the  duty  of  the  mother  or  teacher  has  been  fulfilled  when  the  right 
environment  for  these  activities  has  been  provided ;  but  Froebel 
emphasizes  the  teacher's  large-sighted  vision  and  response  to  the 
child's  short-sighted  vision  and  response  to  the  stimuli  from  his 
environment,  natural  and  social. 

While  natural  responses  to  selected  stimuli  (material)  in  a 
social  environment  is  one  great  part  of  Froebel's  conception  of 
education,  the  mother's  or  teacher's  guidance  through  this  active 
process  toward  higher  levels  of  value  is  equally  emphasized.  While 
the  child's  native  response  to  selected  stimuli  provided  by  the 
teacher  is  the  material  for  guidance  —  the  starting  point  —  this 
phase  of  the  interactive  process  is  not  to  be  too  literally  inter- 
preted. Materials  are  not  the  only  normal  stimuli  to  call  forth 
the  child's  responses  or  impulsive  activities.  Suggestions  from 
other  children  and  the  teacher  —  the  social  group  —  are  also  to 
be  viewed  as  stimuli  in  the  interactive  process.  Dr.  Dewey 
expresses  the  danger  which  lies  in  too  literal  an  interpretation  of 
the  interactive  process  as  starting  in  some  native  impulse  of  the 
child.  "  As  a  general  principle  no  activity  should  be  originated  by 
imitation.  The  start  must  come  from  the  child ;  the  model  of 
copy  may  then  be  supplied  in  order  to  assist  the  child  in  imaging 
more  definitely  what  it  is  that  he  really  wants  —  in  bringing 
him  to  consciousness  .  .  .  There  is  no  ground  for  holding 
that  the  teacher  should  not  suggest  anything  to  the  child  until 
he  has  consciously  expressed  a  want  in  that  direction.  A  sym- 
pathetic teacher  is  quite  likely  to  know  more  clearly  than  the 
child  himself  what  his  own  instincts  are  or  mean.  But  the  sug- 
gestion must  fit  in  with  the  dominant  mode  of  growth  in  t|ie 

Herbart  and  Froebel:  an  Attempt  at  Synthesis,  Cole.     P.  41. 
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child ;  it  must  serve  simply  as  a  stimulus  to  bring  forth  more 
adequately  what  the  child  is  already  striving  to  do."  7 

(4)  If  the  child's  nature  has  a  divine  origin  and  destiny, 
then  education  must  utilize  the  native  impulses  to  realize  this 
spiritual  destiny.  If  the  whole  child  is  to  be  educated,  then  the 
school  activities  must  be  broadened  and  the  curriculum  must  be 
enriched  to  meet  the  needs  of  the  varied  instincts  and  impulses  of 
child  nature  striving  for  realization. 

The  schools  of  the  day  had  emphasized  the  child  as  a 
"  learner,"  but  Froebel  laid  his  emphasis  upon  the  child  as  a  doer 
—  a  self-active  creative  being.  .While  Froebel  had  a  distinct 
place  in  his  educational  scheme  for  knowledge  and  self-active 
instruction,  on  the  whole,  knowledge  is  viewed  as  the  outcome  of 
former  activity  and  chiefly  useful  as  an  instrument  for  the  illumi- 
nation and  guidance  of  future  activity.  Froebel  often  violated 
this  voluntaristic  principle  in  attempting  to  apply  it  in  education, 
but  he  was  striving  for  something  better.  Dr.  MacVannel  says, 
"  Froebel  accordingly  regards  activity  as  the  ultimate  feature  of 
the  mental  life.  The  soul  is  an  activity,  influenced  by  its  sur- 
roundings and  re-acting  upon  them,  thereby  adjusting  itself  to 
an  ever-widening  environment.  Intelligence,  that  is,  perception, 
memory,  thought,  is  for  Froebel  (at  least  for  the  most  part 
throughout  his  writings)  instrumental  to  the  life  process.  With 
the  Voluntarist,  Froebel  would  maintain  that  the  ultimate  basis, 
the  activity  of  cognition,  is  furnished  by  the  will."  8 

To  Froebel  the  child  was  at  one  and  the  same  time  an  artist, 
artisan  and  investigator,  as  well  as  a  learner.  The  activities 
initiated  by  these  interests  and  tendencies,  and  the  phases  of  the 
school  curriculum  which  gave  opportunity  for  their  development 
now  became  a  prominent  feature  in  advanced  educational  thought. 
A  more  self-active  process  of  education  was  gradually  introduced, 
in  which  these  native  impulses  were  made  the  basis  for  the 
acquirement  of  knowledge. 

(5)  While  Froebel  studied  the  whole  nature  of  the  child,  he 
placed  more  emphasis  upon  certain  impulses  than  others.  Thus 
a  selective  principle  was  at  work  in  his  mind  as  he  saw  greater 

7  The  School  and  the  Child,  Dewey.     Pp.  59-60. 

•The    Educational    Theories    of    Herbart    and    Froebel,    MacVannel. 
Pp.  84-85. 
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educational  values  by  tracing  the  relation  between  the  dim  begin- 
nings of  the  re-achievement  of  civilization  in  certain  impulses 
of  the  child,  and  their  later  emergence  on  higher  planes  in  the 
curriculum  and  social  values.  The  fundamental  impulses  selected 
for  the  educative  process  were :  conversation ;  song ;  art ;  con- 
struction ;  investigation ;  religion ;  play  and  work.  It  must  be 
readily  granted  that  preceding  and  contemporary  educators  had 
emphasized  some  of  the  same  principles  and  methods.  Froebel 
embodied  them  in  a  practical  system  and  immediately  attempted 
to  realize  their  value  in  his  own  teaching  experience. 

The  Educational  Influence  of  Surroundings  and  Environment. 
While  Froebel  laid  such  great  emphasis  upon  self-activity  —  the 
outgoing  of  the  self  upon  environment  in  adaptation  to  it  and  con- 
trol over  it  —  this  did  not  blind  him  to  another  factor  in  the 
education  of  the  child,  i.e.,  the  effect  of  a  healthful  and  beautiful 
environment.  He  saw  the  receptive  side  of  child  nature,  the 
absorptive,  the  assimilative  —  the  effect  of  surroundings  from 
the  standpoint  of  impression.  Speaking  of  the  very  young  child, 
he  says,  "  The  young  and  growing  human  being  is  called  a  suck- 
ling, and  this  he  is  in  the  fullest  sense  of  the  word ;  for  sucking 
in  (absorbing)  is  as  yet  the  almost  exclusive  activity  of  the  child. 
Does  he  not,  indeed,  suck  in  (absorb)  the  condition  of  surrounding 
human  beings?  .  .  .  It  is  highly  important  for  man's  present 
and  later  life  that  at  this  stage  he  absorb  nothing  morbid,  low, 
mean ;  the  looks,  the  countenances  of  attendants  should  therefore 
be  pure;  indeed,  every  phase  of  the  surroundings  should  be  firm 
and  sure,  arousing  and  stimulating  confidence,  pure  and  clear ; 
pure  air,  clear  light,  a  clean  room,  however  needy  it  may  be  in 
other  respects.  " 9 

Regarding  the  aesthetic  influence  of  surroundings  he  says, 
"  Do  you  know  how  you  can  awaken  the  divine  spark  in  your 
child?  Let  him  behold  the  beautiful  in  form  and  color,  in  tone 
and  gesture." 10  The  Baroness  Von  Bulow  writes,  "  General 
morality,  according  to  Froebel,  depends  in  great  measure  on 
having  this  ideal  side  of  the  human  being  awakened  and  gratified 
from  the  very  beginning  of  life.  .  .  The  development  of  the 
sense  of  beauty,  while  the  reflective  powers  are  still  slumbering 
9  Education  of  Man,  Froebel.  Pp.  23  and  24. 
10  Reminiscences  of  Froebel,  Von  Bulow.     P.  159. 
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in  the  child's  soul,  offers  the  best  means  for  this.  Therefore  the 
eyes  of  the  child  are  to  be  opened  in  its  earliest  years  to  forms, 
colors,  etc.,  and  the  ear  to  music,  and  the  weak  child's  powers 
are  to  be  prepared  and  used  in  the  formation  of  beautiful 
objects."  xl 

For  this  reason  the  kindergarten  has  ever  made  the  plea  for : 
beautiful  and  healthful  school  rooms  and  school  grounds ;  excur- 
sions, gardens  plants  and  flowers  ;  pictures  and  good  school  decora- 
tions ;  standard  song  and  verse  to  be  sung  and  recited  to  the  child ; 
pianos,  that  children  may  hear  good,  simple  instrumental  music ; 
teachers  of  culture,  refinement  and  sympathy,  with  educative  per- 
sonality and  character.  In  other  words,  while  the  little  child  is 
to  have  the  right  to  give  full  expression  to  his  impulse  to  sing, 
he  has  an  equally  divine  right  to  hear  songs  better  than  those  of 
his  own  crude  creation  and  reproduction ;  not  only  is  he  to  give 
expression  to  the  dim  beginnings  of  art  within  him,  but  he  is  to 
see  artistic  productions  on  a  much  higher  level  than  his  own.  He 
is  to  inherit  beauty  through  breathing  it  in,  as  well  as  through 
his  crude  attempts  to  reproduce  it  through  his  own  activities. 

Speaking  of  the  insistence  of  the  exponents  of  the  kindergarten 
in  its  early  history  upon  the  necessity  for  beautifying  surround- 
ings, Miss  Vandewalker  says,  "  They  recognized  the  value  of 
beauty  as  a  factor  in  education,  and  by  means  of  music,  plants, 
and  pictures  in  the  kindergarten  they  revealed  the  barrenness  of 
the  old-time  school  room."  "  As  the  kindergarten  had  empha- 
sized the  value  of  beauty  in  developing  the  ideal  side  of  a  child's 
life  and  had  insisted  upon  plants  and  pictures  in  the  kinder- 
garten when  there  were  none  as  yet  in  the  school,  its  doctrines 
soon  found  favor,  and  an  era  of  decorating  school  rooms  and 
beautifying  school  grounds  set  in."  12 

Development  rather  than  Instruction  as  the  more  Fundamental 
Method  in  the  Educative  Process.  This  is  the  direct  application 
of  Froebel's  psychological  theory  that  activity  is  the  funda- 
mental factor  in  the  child  and  the  race.  The  logical  consequence 
was  the  introduction  of  materials  and  activities  into  education  — 
the  materials  as  stimuli  to  self-activity  —  as  the  condition  of  its 
realization.    The  practical  consequences  of  this  theory  turned  the 

11  Reminiscences  of  Froebel,  Von  Bulow.     P.  98. 

12  The  Kindergarten  in  American  Education,  Vandewalker.     Pp.  2-49. 
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quiescent,  inactive  schools  of  the  day  into  work  shops,  laboratories 
and  studios,  supplemented  by  the  open  air  activities  of  the  garden, 
the  excursion,  and  the  playground. 

Even  these,  without  the  mature  guidance  of  a  teacher  who 
sees  the  educational  values  involved  in  them,  would  not  fulfil 
Froebel's  ideal,  as  there  may  be  a  maximum  of  activity  with  a 
minimum  of  development.  Unless  the  materials  presented  are 
sufficiently  valuable  to  stimulate  responses,  freighted  with  educa- 
tional significance,  unless  the  teacher  is  skillful  in  seeing  this  sig- 
nificance, leading  the  pupils  to  realize  the  problems  involved,  by 
supplementing  activity  with  reflection,  there  is  no  opportunity 
for  values  to  come  to  consciousness,  and  no  true  development. 
Froebel  uses  activity  as  a  means  of  lifting  the  unconscious  mean- 
ings or  significances  of  things  to  the  plane  of  consciousness.  He 
says,  "  Unconsciousness  is  raised  to  consciousness  chiefly  by 
action."  13 

Thus  Froebel's  idea  of  development  involves  not  only  activities 
and  materials,  but,  even  with  a  little  child,  the  dim  beginnings 
of  reflection  upon  what  has  been  done,  that  its  significance  may 
rise  to  consciousness.  The  results  of  this  elemental  reflection 
illuminate  future  activities  and  through  the  guidance  of  the  adult 
help  to  interpret  past  experiences,  lifting  the  children  to  higher 
levels  of  feeling,  thought,  and  efficiency. 

With  young  children,  the  degree  of  reflective  consciousness  is 
to  be  kept  within  the  limits  of  the  natural  and  the  normal,  increas- 
ing with  the  older  pupils  in  proportion  to  their  ability  to  reason 
and  think  more  abstractly.  Froebel  appeals  to  his  co-workers  not 
to  think  of  activity  for  its  own  sake,  as  an  end,  but  as  a  means 
of  true  development.  He  says,  "  Foster  his  impulsive  movements, 
exercise  his  strength,  prepare  him  through  doing  for  seeing, 
through  the  exertion  of  his  power  for  its  comprehension.  In  a 
word,  you  will  seek  through  self-activity  to  lead  him  to  self- 
knowledge."  14  This  is  the  true  interaction  between  knowing 
and  doing,  so  emphasized  in  present-day  education. 

With  this  method,  education  became  something  larger,  broader, 
and  more  subtle  than  instruction.  It  dealt  with  matter  which 
could  not  be  learned  or  taught  by  rote  and  with  powers  which 

13  Reminiscences  of  Froebel,  Von  Bulow.     P.  73. 

14  Mottoes  and  Commentaries  of  Froebel's  Mother  Play.     P.  74.  • 


40  Teachers  College  Record  [382 

could  not  be  developed  through  any  isolated  medium,  such  as  the 
acquirement  of  the  technique  of  the  three  R's.  It  became  a  life- 
process  of  activity,  absorption,  assimilation,  and  reconstruction  on 
the  basis  of  experience. 

To  some  it  has  seemed  that  Pandora's  box  was  opened 
in  the  kindergarten  and  that  from  it  the  so-called  "  fads  and 
frills  "  found  their  way  into  the  school  and  gave  rise  to  those 
phases  of  the  elementary  curriculum  represented  by :  the  occu- 
pations or  hand  work ;  the  song ;  the  game  and  folk-dance ;  the 
story  and  the  poem  ;  the  excursion ;  art. 

The  influence  of  other  educators  in  introducing  these  into 
modern  education  must  not  be  minimized.  Pestalozzi  and  Herbart 
especially  must  be  given  full  credit  for  their  share  in  enriching 
the  elementary  curriculum  of  to-day.  But  the  fact  that  Froebel's 
theory  was  organized  into  a  system  which  spread  with  marvellous 
rapidity  over  all  quarters  of  the  globe  and  became  part  of  the 
public  school  system  enabled  it  to  influence  more  directly  the  adop- 
tion of  these  new  activities  into  the  elementary  school  than  could 
other  ideas  or  movements  either  singly  or  combined. 

The  forms  in  which  these  were  introduced,  both  in  the  kinder- 
garten and  the  school,  are  more  than  faulty.  This  is  due  (a)  to 
the  limited  knowledge  in  Froebel's  day  of  the  child's  nervous  and 
muscular  organization;  (b)  to  the  inadequate  study  made  of  the 
child's  stages  of  development  both  in  coordinations  and  interest; 
(c)  to  the  limited  opportunity  for  art  training  and  experience  in 
Froebel's  education. 

The  mode  of  adoption  brought  these  instrumentalities  of  the 
kindergarten  into  the  elementary  school  in  a  poorly  organized 
and  external  fashion.  In  a  large  proportion  of  the  cities  into 
which  they  have  been  introduced,  their  relation  to  the  more  formal 
aspects  of  the  elementary  curriculum  has  not  been  an  organic 
one.  They  are  as  yet  "  accomplishments  "  in  the  sense  in  which 
that  word  was  used  a  half  century  ago,  added  in  a  most  artificial 
and  extraneous  manner  to  an  already  heavy  curriculum.  The 
principle  of  self-activity  and  development  will  apply  to  all  phases 
of  education,  and  the  activities,  materials,  songs,  games,  etc., 
should  be  no  more  self-actively  evolved  than  the  acquirement  of 
the  technique  of  the  three  R's  in  a  well-organized  curriculum  in 
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which  each  fills  its  imperative  need  in  relation  to  the  whole.  Until 
these  newer  lines  of  work  in  the  elementary  school  have  some 
problem  involved,  the  experiments  being  a  self-active  search  not 
only  for  the  best  means  of  meeting  the  objective  need,  but  to 
discover  the  principle  involved  in  the  solution,  the  true  relation 
of  the  so-called  "  fads  and  frills  "  to  the  formal  aspects  of  the 
course  of  study  will  remain  unsolved. 

It  must  be  readily  and  frankly  granted  that  the  varied  aspects 
of  self-active  procedure  in  both  the  kindergarten  and  the  school 
is  in  need  of  reconstruction  from  the  standpoint  of  (a)  a  true 
organic  unity  in  relation  to  each  other;  (b)  their  relation  to  a 
later  evolution  in  values  of  art,  science,  industry;  (c)  their  rela- 
tion to  child  hygiene;  (d)  their  evolution  in  meeting  the  needs  of 
the  child's  stages  of  development  in  ability  to  think  and  reflect 
as  he  advances  from  kindergarten  to  primary,  primary  to  ele- 
mentary, etc.,  etc.,  leading  to  the  mastery  of  a  good  technique 
and  the  principles  involved;  (e)  their  relation  to  the  more  formal 
aspects  of  the  course  of  study  —  reading,  writing,  mathematics, 
etc. 

The  Value  of  Emotion,  Intuition,  and  Faith  as  Factors  in  Life 
and  Education.  This  is  especially  noticeable  in  the  place  given 
to  religion  in  the  life  of  the  child  and  society.  It  would  seem 
unnecessary  to  go  into  a  discussion  of  the  philosophical  aspects 
of  Froebel's  religious  belief,  such  as  the  pantheistic,  the  im- 
manental,  or  transcendental  conception  of  God ;  or  to  explain 
that  his  religious  position  is  not  to  be  interpreted  in  any  dogmatic 
or  denominational  sense.  Religion,  as  it  is  portrayed  in  the  edu- 
cation of  man,  seems  to  be  (a)  faith  that  "  in  all  things  there 
lives  an  eternal  law.  .  .  This  all-controlling  law  is  necessarily 
based  on  a  living,  self-conscious,  and  hence  eternal,  unity.  .  . 
This  Unity  is  God."  15  This  gives  rise  to  the  necessity  for  faith 
as  well  as  reason  and  insight  —  a  faith  which  is  willing  to  bridge 
the  gaps  left  by  reason  and  demonstration,  (b)  Froebel  seems 
to  accept  the  theory  that  the  Divine  spirit  in  nature  and  humanity 
is  one,  but  that  it  reaches  the  possibility  for  consciousness  of  its 
own  divinity  in  man.  (c)  In  man  this  divinity  is  to  be  raised 
to  consciousness  and  realized  in  the  advancement  of  the  Kingdom 
of  God  on  three  levels :  the  relation  of  the  stronger  to  the  weaker, 
11  Education  of  Man,  Froebel.     P.  1. 
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stimulating  the  feelings  of  nurture,  responsibility  and  control ; 
example,  child's  care  of  plants,  animals  and  younger  children; 
of  equal  to  equal,  calling  for  cooperation  and  arousing  a  sense  of 
the  brotherhood  of  man ;  of  man  to  God,  inspiring  ideals  of  rever- 
ence and  aspiration,  and  faith  in  the  Fatherhood  of  God. 

This  phase  of  Froebel's  thought,  important  as  it  is  as  a  contri- 
bution to  education,  is  easily  abused  and  has  often  degenerated 
into  a  puerile  form  of  symbolism,  mysticism,  emotionalism,  and 
sentimentality,  unworthy  of  its  real  function  in  human  life  and 
the  education  of  the  child.  His  faith  in  the  fact  that  little  children 
feel  truth  and  are  wholesomely  affected  by  it,  long  before  they 
understand  it,  does  not  warrant  the  practical  attempts  to  realize 
this  in  some  of  the  symbolic  practice  in  the  kindergarten.  In 
one  place  he  states  his  theory  in  these  words,  "  The  presentiment 
of  truth  always  goes  before  recognizion  of  it."  16 

The  Conception  of  the  School  as  a  Social  Institution.  Froebel 
had  a  decidedly  democratic  conception  of  control  and  discipline  in 
the  school.  In  one  place  he  speaks  of  the  kindergarten  as  "  the 
free  republic  of  childhood."  Ideals  of  collectivism  had  largely 
superseded  the  extreme  individualistic  tendencies  in  Naturalism 
and  Romanticism  at  an  earlier  period,  and  Froebel  was  deeply 
imbued  with  this  thought.  His  ideals  of  discipline  and  control 
in  education  were  better  adapted  to  the  conceptions  of  control 
in  a  democracy  than  to  any  other  form  of  government.  He 
realized  in  the  later  years  of  his  life  that  the  kindergarten  would 
find  its  educational  appreciation  in  a  democratic  society  and 
government.  "  I  will  go  to  America,"  he  said,  "  where  a  new 
life  is  freely  unfolding  itself  and  a  new  education  of  man  will 
find  a  footing."  " 

His  social  doctrine  of  the  self  — "  gliedganzes  " —  finds  but 
a  poor  translation  at  best  in  the  term  "  member-whole  "  in  which 
Tie  was  emphasizing  our  modern  conception  of  the  individual  as 
a  social  self.  He  saw  that  there  was  no  dualism  between  the  self 
and  society  —  that  society  is  an  organization  of  inseparable  indi- 
viduals whose  very  self-realization  is  made  possible  only  through 
social  situations,  through  social  interaction,  social  participation, 
and  social  service. 

19  Reminiscences  of  Froebel,  Von  Bulow.     P.  123. 

17  Reminiscences  of  Froebel,  Von  Bulow.     P.  200. 
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The  Relation  of  the  Kindergarten  and  the  School  to  the  Home. 
From  the  earliest  days  in  kindergarten  history  there  have  been  in 
connection  with  the  work  with  the  children,  classes  or  clubs  for 
the  parents,  in  which  the  welfare  of  the  child  has  been  the  chief 
subject  in  instruction,  demonstration,  or  discussion.  Both 
Oomenius  and  Pestalozzi  had  made  their  appeals  to  mothers,  but 
here  again  Froebel  systematized  his  ideal,  making  the  mother 
a  part  of  his  educational  scheme.  While  some  of  the  work  done 
in  these  classes  has  been  superficial  and  sentimental,  growing  out 
of  the  inexperience  of  the  kindergartner,  the  results,  as  a  whole, 
have  been  most  beneficial  in  their  influence  upon  the  ideals  of  the 
home  and  in  bringing  these  two  institutions  into  closer  sympathy 
and  cooperation.  The  testimony  of  hundreds  of  mothers,  of 
social  settlement  workers,  of  principals  and  superintendents  of 
schools  is  a  proof  of  the  fact  that  a  closer  bond  of  sympathy  and 
cooperation  has  been  established  through  this  means,  even  when 
the  intellectual  values  have  been  open  to  criticism.  Regarding 
the  influence  of  the  kindergarten  and  the  mothers'  classes  on  the 
home,  Dr.  Butler  has  said,  "  I  think  that  of  all  forms  of  educa- 
tional work,  none  has  been  so  successful,  as  yet,  as  the  kinder- 
garten in  reaching  and  uplifting  the  home ;  and  the  kindergarten 
which  does  not  have  a  mother's  class  attached  to  it  is  not  a 
kindergarten  in  the  best  sense  of  the  word."  18 

The  deepest  meaning  which  Froebel  had  in  mind  when  making 
the  appeal  to  mothers  has  often  been  only  partially  realized.  Not 
only  did  Froebel  grasp  the  idea  that  the  child  is  saved  through 
the  uplifting  of  the  ideals  of  the  parents,  but  that  parents  are 
saved  through  their  insight  into  the  needs  of  the  child,  through 
the  enrichment  of  their  own  intellectual  life  as  well  as  through 
the  self-renunciation  demanded  in  meeting  this  responsibility.  He 
saw  that  the  ideal  education  of  the  adult  was  reached  best  through 
a  study  of  all  those  agencies  that  make  for  the  welfare  of  the 
young,  for  the  next  generation.  Speaking  of  this  education  of 
women  through  motherhood,  Froebel  said :  "As  a  whole,  they 
shall  be  made  capable  of  administering  this  holy  office  as  the 
present    general    stage    of    development    of    civilized    humanity 

18  Some  Criticisms  of  the  Kindergarten,   Butler.     Educational  Review, 
Oct.,  1899. 
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requires,  then  it  will  itself  be  liberated  from  its  own  ignorance 
and  oppression.  For  this  office  involves  all  culture  and  all  eleva- 
tion." 19  Thus  he  sees  the  child  as  a  remedial  agent  in  adult 
education  and  through  this  a  means  of  lifting  the  standards  of 
civilization,  for  to  really  understand  and  provide  for  a  child  with 
the  most  sympathetic  and  intelligent  insight  possible  would  mean 
a  broad  intellectual  and  spiritual  culture.  Dr.  Dewey  tells  us, 
"  The  whole  world  of  visual  nature  is  all  too  small  to  answer 
the  problem  of  the  meaning  of  the  child's  instinct  for  light  and 
form.  The  entire  science  of  physics  is  none  too  much  to  interpret 
adequately  to  us  what  is  involved  in  some  simple  demand  of  the 
child  for  explanation  of  some  causal  change  that  has  attracted 
his  attention.  The  art  of  Rafael  and  Corot  is  none  too  much 
to  enable  us  to  value  the  impulses  stirring  in  the  child  when  he 
draws  and  daubs."  20  All  the  philosophy  and  psychology  of  the 
ages  has  never  laid  bare  the  workings  of  the  child  mind  and 
heart ;  but  mother  instinct  has  been  mercifully  near  to  solutions, 
which  knowledge  alone  could  never  attain.  Froebel  would  have 
this  instinct  of  the  mother  lifted  to  consciousness  as  a  surer  guide. 
If  to  fully  understand  the  "  flower  in  the  crannied  wall  "  would 
be  to  "  know  what  God  and  man  is,"  how  much  more  marvellous 
would  be  the  revelations  of  God  and  humanity  through  true 
insight  into  the  heart  and  mind  of  a  child.  This  is  the  sense  in 
which  it  is  deeply  true  that  "  a  little  child  shall  lead  them,"  not 
through  the  child's  wisdom  but  through  the  wisdom  which  comes 
to  the  adult  from  the  study  and  guidance  of  a  child.  Then  is  dis- 
covered the  supreme  truth  of  the  spiritual  life  that  to  find  one's 
life,  one  must  lose  it.  This  is  the  highest  level  of  education  pos- 
sible to  the  adult,  and  thus  Froebel  made  the  education  of  the 
parent  and  the  teacher  an  integral  part  of  the  education  of  the 
child,  uplifting  each  through  the  other. 

19  Reminiscences  of  Froebel,  Von  Bulow.     P.  143. 

20  Child  and  the  Curriculum,  Dewey. 
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III 

The  Difficulties  the  Kindergarten  Encountered  in  Main- 
taining its  Original  Ideals  when  Transplanted  into 
Larger  Cities  and  Introduced  into  Public  School 
Systems 

A  study  of  the  original  kindergartens  under  Froebel's  own 
teaching  or  control  seems  to  indicate  that  while  he  was  in  daily 
contact  with  the  children,  kindergarten  procedure  was  much 
simpler  and  freer  from  technicalities  than  his  later  writings  would 
lead  us  to  believe.21  There  were  the  gardens,  excursions,  walks, 
festivals,  and  the  playing  of  games  in  the  open  air,  which,  all 
together,  seem  too  losely  organized  when  compared  with  the 
average  carefully  systematized  program  of  the  present-day  kinder- 
gartens in  our  large  American  cities. 

(1)  Definite  changes  in  the  program  of  the  kindergarten 
seemed  to  follow  when  it  was  transplanted  from  the  peasant 
localities  and  small  villages  with  their  yards,  gardens,  green  fields 
and  open  meadows  flooded  with  sunlight  and  affording  ample 
room  for  healthful  activity,  into  the  crowded,  modern  city.  Here 
the  rooms  used  were  originally  intended  for  Sunday  schools  and 
churches,  shops  and  stores,  and  school  rooms  only  sufficiently 
large  for  the  limited  activities  embodied  in  the  narrow  curriculum 
of  that  period. 

The  rooms  in  which  Froebel  conducted  his  first  schools  and 
kindergartens  were  often  poorly  equipped,  but  the  limited  activi- 
ties, light,  and  air  were  easily  supplemented  by  the  near-at-hand 
yards,  gardens,  village  greens  and  meadows.  The  records  of  the 
activities  of  these  early  kindergartens  when  Froebel  and  the  chil- 
dren were  marching,  singing  and  playing  in  the  open  air,  asi 
compared  with  conditions  in  many  of  our  present-day  kinder- 
gartens often  remind  one  of  the  contrast  between  the  strolling 
actors  and  singers  of  the  Middle  Ages,  and  the  modern  drama 
with  its  setting  in  artificial  scenery  and  lights  and  the  close,  over- 
heated atmosphere  of  the  theatre. 

In  the  results  which  followed  the  introduction  of  the  kinder- 
garten into  our  large  cities  there  were  some  compensations  as 

Sl  A  Study  of  the  Original  Kindergartens,  Owen.     Elementary  School 
Teacher,  Dec,  1906. 
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well  as  some  disadvantages.  It  was  a  necessity,  if  the  kinder- 
garten was  to  reach  the  children  of  the  people  who  most  needed 
its  ministrations,  that  it  should  be  located  in  the  midst  of  the  worst 
slums  of  our  large  cities.  This  very  condition  acted  both  favor- 
ably and  unfavorably  on  the  educational  influence  of  the  kinder- 
garten. The  broad  social  conception  of  the  nurturing  element 
in  education  was  at  once  brought  to  the  consciousness  of  'the 
kindergartner  and  through  the  kindergarten  to  the  school,  and  to 
the  philanthropic  agencies  of  the  community. 

Because  Froebel's  philosophy  of  education  was  only  one  phase 
of  a  larger  philosophy  of  life,  the  kindergartner  quickly  seized  the 
idea  that  whatever  advanced  the  child's  welfare,  or  hindered  his 
growth,  was  part  of  his  education  positively  or  negatively.  This 
larger  view  of  education  was  immediately  put  to  the  test  in  the 
social  and  philanthropic  demands  made  by  the  children  of  the 
unfortunate  classes  for  whom  most  of  the  early  kindergartens 
were  opened.  So  not  only  were  the  kindergartners  facing  the 
difficult  conditions  thrust  upon  them  by  the  ordinary  city  prob- 
lems, such  as  those  encountered  by  the  average  school,  but  also 
those  now  being  met  by  social  settlements  and  institutional 
churches.  If  a  child's  senses  were  defective,  his  body  ill-nour- 
ished or  in  need  of  a  bath,  these  early  kindergartners  considered 
it  a  part  of  their  business  as  educators  to  see  that  these  hindrances 
were  removed.  In  fact,  Froebel  had  so  emphasized  the  organic 
relationship  between  mind  and  body,  between  morality  and  right- 
living  conditions,  that  the  kindergartner  was  quick  to  see 
educational  value  of  the  philanthropic  and  social  demands,  taking 
action  herself,  or,  better  still,  arousing  the  home  or  some  spe- 
cialized social  organization  to  respond  to  these  imperative  needs 
of  child  life. 

(2)  These  broader  social  ideals  of  education  had  to  be  realized 
not  only  under  the  limitations  of  the  problems  of  large  cities,  but, 
more  difficult  still,  the  narrow  ideals  of  the  schools,  philanthropic 
boards,  and  churches  of  that  period ;  hence  the  reaction  of  these 
limitations  of  space  and  equipment  and  ideals  upon  the  kinder- 
garten program  was  most  marked.  Much  can  be  justly  said 
regarding  the  sentimentality,  the  ignorance  of  hygiene,  art,  liter- 
ature, and  science,  and  the  many  mistakes  made  by  these  early 
kindergartners  in  attempting  to  realize  Froebel's  ideals  of  educa- 
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tion,  which  neither  they  nor  the  community  fully  understood ; 
but  we  must  give  them  credit  for  the  courage,  the  devotion  and 
enthusiasm  with  which  they  faced  these  most  difficult  situations  in 
paving  the  way  for  a  larger,  more  humane  and  inspiring  con- 
ception of  education  through  nurture,  rather  than  through  the 
pale  processes  of  instruction  in  abstract  thinking  which  had 
preceded  it. 

These  early  kindergartens  in  the  slums  were  often  the  starting 
point  for  all  those  humane  attempts  to  promote  the  welfare  of 
the  child,  the  home,  and  the  community,  which  later  became  dif- 
ferentiated in  the  specialized  forms  of  social  settlements,  play- 
grounds, visiting  nurses,  medical  inspection,  etc. 

While  the  modern  elementary  school  and  philanthropy 
acknowledge  their  indebtedness  to  the  kindergarten  in  the  impetus 
it  gave  to  art,  nature  study  and  industry  in  the  grades  and  to 
those  highly  specialized  forms  of  social  relief  and  to  the  reform 
in  methods  of  modern  philanthropy,  yet  the  struggle  to  adapt 
itself  to  the  problems  of  democracy  and  education  under  the 
worst  municipal  conditions  resulted  in  several  forms  of  degen- 
eracy, threatening  the  loss  of  the  educational  birth-right  of  the 
kindergarten : 

(a)  The  limitations  of  space  soon  resulted  in  an  emphasis 
upon  the  sedentary  side  of  the  kindergarten  program,  as  the 
earlier  process  of  instruction  was  much  better  adapted  to  the 
narrow,  cramped  quarters  provided  by  struggling  philanthropic 
*  ~>ards,  than  the  process  of  development  demanding  space  and 
pnysical  activity  as  well  as  a  new  ideal  of  the  educative  process. 

(b)  Philanthropic  boards  of  women  who  had  struggled  bravely 
to  secure  financial  support  for  these  early  kindergartens  saw  in 
the  possibility  of  securing  the  use  of  unoccupied  rooms  in  public 
school  buildings,  an  entering  wedge  for  the  final  adoption  and 
financial  support  of  the  kindergartens  by  the  boards  of  education. 

(c)  Wherever  a  vacant  room  in  a  public  school  building  could 
be  secured,  rent  free,  no  matter  how  dark,  ill-ventilated  and  inade- 
quately cleaned,  in  basements  or  top  floors,  these  were  eagerly 
seized  as  a  stepping-stone  to  something  better  later  on.  As  a 
result,  the  kindergarten  was  put  on  probation  in  the  public  school 
building,  survival  depending  upon  the  degree  to  which  the  kinder- 
garten was  adapted  to  the  ideals  of  education  held  by  the  average 
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school  superintendent  or  principal  of  that  day.  The  message  of 
the  kindergarten  was  a  strange  one  indeed  to  the  schools  of  that 
period.  Dr.  Butler  says  regarding  this,  "  The  kindergarten,  in 
its  inception,  represented  ideas  which  were  wholly  strange  to 
the  schoolmaster's  mind."22 

One  of  two  results  almost  invariably  followed,  and  it  is  dif- 
ficult to  decide  which  of  the  two  has  been  more  harmful  in 
kindergarten  education.  In  the  first  place,  the  kindergartner 
survived  who  made  the  best  adaptation  of  the  kindergarten  to 
the  ideal  of  discipline  and  instruction  characteristic  of  the  schools 
of  this  period ;  in  other  words,  those  kindergartners  who  could 
maintain  strictest  discipline  and  control,  instruct  best  and  show 
the  finest,  neatest  and  most  accurate  results  in  manual  work  were 
approved.  The  standard  of  a  good  kindergarten  was  not  the 
one  which  met  the  conditions  of  development  characteristic  of 
the  child  of  kindergarten  age,  but  the  one  which  best  prepared  the 
child  for  the  formal  discipline  and  instruction  in  the  first  grade. 
This  tyranny  of  the  preparation  for  the  grade  eliminated  many 
r>i  the  most  ideal  elements  in  the  kindergarten ;  for  if  the  kinder- 
garten child  was  a  misfit  in  the  grade,  nobody  thought  that  the 
difficulty,  in  part,  at  least,  might  be  in  the  older  institution  — 
the  school :  the  fault  was  always  in  the  new  institution  —  the 
kindergarten.  This  tyranny  of  the  primary  teacher  still  haunts 
the  kindergartner  in  the  present  assimilation  of  the  kindergarten 
in  the  school  system.  This  same  tyranny  of  the  judgment  of 
the  higher  upon  the  work  of  the  lower  prevails  all  the  way  from 
the  university  and  college  down  to  the  kindergarten.  While  it  is 
a  part  truth  that  the  lower  grade  is  to  prepare  for  the  higher, 
the  child's  best  development  at  a  particular  stage  has  often  been 
sacrificed  to  a  wrong  ideal  and  curriculum  in  a  higher  grade. 
In  this  way  wholesome  play  and  work,  the  essential  features  of 
the  kindergarten,  were  often  sacrificed  and  the  ideals  of  the  school 
were  substituted  in  the  struggle  to  survive  as  an  organic  part  of 
the  school  system. 

In  the  second  place,  when  the  kindergarten  was  incorporated 
into  the  public  school  system,  another  type  of  kindergartner  stub- 
bornly stood  her  ground,  asserting  her  faith  in  the  infallibility  of 

22  Some  Criticisms  of  the   Kindergarten,  Butler.     Educational  Review, 
Oct.,  1899. 
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Froebel  and  in  her  conception  of  the  kindergarten.  Here  we 
find  the  dogmatic  and  superior  attitude  of  the  kindergarten  to 
the  school.  Whenever  the  kindergarten  and  the  school  disagreed, 
such  a  teacher  took  the  attitude  that  the  school  was  necessarily 
and  always  in  the  wrong.  Kindergartners  of  this  type  set  their 
minds  persistently  against  any  modification  or  any  compromise 
as  the  school  progressed  toward  the  ideals  and  methods  of  the 
new  education. 

So,  between  the  kindergartners  whose  adaptations  sacrificed 
the  most  ideal  factors  in  the  kindergarten  in  order  to  survive  in 
the  school,  and  those  who  shut  their  eyes  to  the  just  demands 
for  compromise  and  the  increasing  need  for  reconstruction  as  all 
education  advanced,  we  can  but  wonder  that  even  a  remnant  of 
the  best  remains  as  a  promise  for  the  future  realization  of  what 
Froebel  was  striving  to  indicate  and  attain. 

IV 

The  Present  Status  of  the  Kindergarten,  Its  Progress 
and  the  Elements  within  It  in  Need  of  Further 
Reconstruction 

It  would  be  well  for  some  of  the  readiest  critics  of  the  kinder- 
garten to  make  an  attempt  to  investigate  its  present  status  and 
the  fine  effort  being  made,  with  some  success  at  least,  to  recon- 
struct its  practice  in  the  light  of  the  most  thoughtful  criticism. 
Of  late  years  it  has  been  a  somewhat  disappointing  experience  to 
kindergartners  when  inviting  critics  to  address  their  organizations 
to  find  the  criticisms  offered  almost  identical  with  those  presented 
a  decade  ago  when  the  reconstructive  movement  was  in  its  infancy. 
Frequently  these  criticisms  have  given  no  evidence  of  an  investi- 
gation of  the  progress  already  made  and  the  consequent  present- 
day  needs. 

While  it  must  be  frankly  admitted  that  there  is  much  yet 
to  be  accomplished  before  kindergarten  practice  will  fully  conform 
to  the  requirements  of  a  consistent  application  of  Froebel's  philo- 
sophical and  psychological  theories,  yet  it  must  be  remembered 
that  the  kindergarten  has  often  labored  single-handed  and  alone, 
without  the  assistance  contributed  by  scholars  to  the  elucidation 
of  the  problems  of  the  primary  grades.    For  example,  ( 1 )  most  of 
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the  studies  of  children  made  by  psychologists  and  specialists  in 
child  study  begin  at  the  sixth  year.  Most  of  the  attempts  of 
specialists  to  provide  a  graded  course  in  art,  literature,  nature 
study,  or  games,  overlook  or  omit  the  kindergarten,  where  the^e 
are  just  as  much  of  a  problem  as  in  the  grades. 

It  must  be  acknowledged  that  studies  made  of  the  kinder- 
garten problem  have  not  always  met  with  a  warm  welcome,  but 
it  should  be  confessed  with  equal  readiness  that  some  of  the  inves- 
tigations have  not  been  handled  with  the  scientific  care  nor  pre- 
sented with  sufficient  respect  and  courtesy  to  warrant  appreciation 
or  inspire  further  investigation.  Unfortunately  these  investiga- 
tions have  in  some  cases  been  made  by  those  so  little  in  sympathy 
with  the  kindergarten  as  to  be  unable  to  see  clearly  either  its 
faults  or  its  virtues.  Through  such  criticisms  there  has  often 
run  a  vein  of  sarcasm  which  was  ill-fitted  to  inspire  cooperation 
in  the  further  study  of  the  problem  under  investigation. 

(2)  The  kindergarten  has  been  too  exclusively  in  the  control 
and  care  of  women.  In  recent  years  it  has  been  much  in  need 
of  the  sympathy,  insight,  scholarship,  and  guidance,  so  freely 
bestowed  upon  it  by  men  in  its  earlier  history  in  Germany  and 
America.  The  loss  of  the  cooperation  of  such  leaders  as  Dr. 
Harris,  Dr.  Barnard,  Dr.  Hailman,  Col.  Parker,  and  many  others, 
would  seem  a  most  discouraging  and  irreparable  one  were  it  not 
quite  evident  that  a  revival  of  the  study  of  Froebel  is  at  hand, 
especially  in  the  universities  of  America.  A  fair  study  of  Froebel 
demands  some  sympathy  with  his  point  of  view  and  a  large  share 
of  patience  in  selecting  the  permanent  values  from  many  specu- 
lative statements  regarding  aspects  of  knowledge  where  his  inade- 
quate training  made  it  unsafe  to  interpret  or  generalize.  However, 
an  intensive  study  of  Froebel  is  now  being  made  by  men  of  high 
scholarship,  bringing  to  bear  upon  it  the  best  scientific  and  philo- 
sophical preparation  offered  by  the  modern  university. 

During  the  period  when  the  kindergarten  was  too  exclusively 
in  the  hands  of  women  there  was  an  unfortunate  tendency  to 
accept  as  final  and  complete  what  Froebel  considered  experimental 
or  tentative  only.  There  was  also  an  equally  unfortunate  incli- 
nation to  confine  themselves  to  the  study  of  Froebel  and  the 
sympathetic  philosophies  of  his  day.  This  resulted  in  a  disposition 
(a)  to  view  the  truths  found  in  Froebel's  writings  as  peculiar  to 
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him,  failing  to  see  him  in  perspective;  (b)  to  condemn  any  philo- 
sophical views  or  scientific  facts  which  hinted  at  the  need  of 
modification  along  the  line  of  Froebelian  theory  or  practice.  Thus 
tradition  entered  in  to  set  her  stamp  of  orthodoxy  upon  the 
minutiae  of  kindergarten  technique  and  condemned  to  the  realms 
of  heresy  any  honest  doubter  who  asked  for  Froebelian  verification 
through  the  biological  and  psychological  facts  that  are  being  con- 
tributed by  those  sciences  which  have  largely  evolved  since  his 
day,  i.e.,  genetic  psychology,  child  study,  anthropology,  and 
sociology. 

(3)  A  gradual  difference  of  opinion  resulted,  followed  by  a 
somewhat  unconscious  division  into  parties  in  sympathy  with, 
or  opposed  to,  a  reconstruction  of  some  of  the  instrumentalities 
of  the  traditional  kindergarten.  Kindergartners  failed  to  recog- 
nize the  reflection  of  their  own  experience  in  the  mirror  of  history 
—  which  reveals  the  universal  tendency  for  all  life-movements 
to  reach  a  stage  where  growth  depends  upon  difference  of  opin- 
ion, with  emphasis  upon  opposing  aspects  of  truth.  As  with  all 
historic  predecessors,  each  party  went  to  extremes  —  the  con- 
servatives clinging  too  tenaciously  to  the  letter  as  well  as  the 
spirit ;  the  radicals  too  hastily  setting  aside  old  and  tried  values. 
History  again  repeated  itself  in  the  tendency  to  persecution  and 
intolerance ;  but  this  is  rapidly  passing  and  there  is  a  wholesome 
movement  toward  progress,  attempting  to  prove  all  things,  and 
hold  fast  that  which  is  good. 

In  the  meantime  certain  aspects  of  kindergarten  practice  must 
be  carefully  investigated  and  reconstructed  if  the  kindergarten  is 
to  fulfil  its  mission  of  nurture  and  development.  The  greatest 
of  the  dangers  now  threatening  the  welfare  of  children  in  the 
kindergartens  in  our  large  cities  seem  to  be:  overstimulation, 
from  undue  emphasis  upon  the  voluntaristic  aspects  of  Froebelian 
psychology;  failure  to  keep  spontaneity  and  guidance  in  their 
organic  relationship  and  sane  proportions ;  overcrowding  in  the 
limited  space  offered  by  the  average  room  occupied  by  kinder- 
gartens, resulting  in  unhygienic  conditions  of  air,  and  nervous 
strain  from  incessant  movement  and  the  child's  adaptation  to 
large  numbers  of  personalities;  failure  to  distinguish  between 
happiness  and  excitement,  between  incessant  activity  and  self- 
active,  reposeful  work  and  play;  over-emphasis  upon  work  or 
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play;  the  tendency  to  introduce  too  mature  technique  in  art  and 
construction;  undue  emphasis  upon  the  crudities  of  spontaneous 
expression,  or  upon  too  great  formalism ;  teachers  in  whose  train- 
ing either  child  study  and  psychology  or  philosophy  has  been 
sacrificed;  teachers  who  see  the  educational  values  of  the  cur- 
riculum or  program  and  the  spontaneous  expression  of  the  child 
out  of  their  organic  relationship;  overworked  kindergartners 
who  lose  their  poise,  vigor,  and  buoyancy  in  working  and  playing 
with  little  children ;  double-sessions  which  prevent  the  intercourse 
and  cooperation  between  the  kindergarten  and  the  home ;  teachers 
who  have  a  limited  knowledge  of  the  true  relation  of  the  kinder- 
garten to  the  primary ;  teachers  in  whom  the  values  represented 
by  art,  literature,  etc.,  in  the  program  overshadow  the  nurturing 
and  maternal;  teachers  with  overformulated  or  too  loosely 
organized  programs ;  kindergartners  who  worship  Froebelian 
materials,  seeing  them  out  of  perspective  to  other  materials  and 
other  instrumentalities  of  the  kindergarten. 

V 

The  Future  of  the  Kindergarten,  the  Conditions  Neces- 
sary for  Survival  and  Wise  Reconstruction 

( 1 )  First  and  foremost,  the  future  of  the  kindergarten  depends 
very  largely  upon  the  determination  of  the  kindergartner  to 
study  —  to  master  that  all-round  knowledge  which  bears  upon 
the  physical,  emotional  and  mental  hygiene  of  childhood. 

As  the  kindergarten  had  its  origin  in  a  great  philosophic  move- 
ment nearly  three-quarters  of  a  century  ago,  its  completer  realiza- 
tion demands  the  open-minded  study  of  the  contributions  of  those 
illuminating  sciences  which  Froebel  would  have  been  the  first 
to  welcome,  had  he  lived  to  our  day.  As  the  traditional  wing  of 
the  kindergarten  has  conserved  and  emphasized  its  great  philo- 
sophic inheritance  from  the  past,  so  the  liberal  party,  face  forward, 
is  insisting  upon  the  imperative  need  for  the  assimilation  of  the 
contributions  of  genetic,  functional,  and  social  psychology,  with 
a  stronger  emphasis  upon  hygiene,  and  the  necessity  for  a  scale  of 
ideals  and  efficiency  more  nearly  in  accord  with  the  stages  of 
mind  in  its  earlier  and  more  immature  phases  in  the  child. 
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There  is  not  the  dualism  existing  between  these  viewpoints 
that  a  superficial  study  seems  to  indicate,  for  as  Froebel  was  not 
only  a  speculative  and  intuitive  thinker,  but  a  keen  observer  of 
the  phenomena  of  child  life,  a  deeper  study  reveals  a  remarkable 
agreement  between  the  biological  and  psychological  facts  con- 
tributed by  child  study  and  the  psychological  investigations  of 
to-day,  and  those  recorded  by  Froebel  from  1826  to  1852.  The 
future  welfare  of  the  child  and  the  progress  of  the  kindergarten 
demand  an  organization  of  these  two  great  trends  of  thought  and 
a  gradual  reconstruction  of  the  kindergarten  in  the  light  of  scien- 
tific facts  as  well  as  philosophic  interpretations.  Froebel  felt  the 
dependence  of  sound  philosophic  interpretation  upon  the  contri- 
butions of  science.  He  is  reported  as  saying,  "  It  is  my  deepest 
conviction  that  the  time  must  come  when  the  chasm  between 
the  things  and  the  more  or  less  abstract  conception  of  things  will 
be  filled  up.  You  are  right  in  saying  that  hitherto  philosophy 
has  been  without  the  true  foundations  which  natural  science  alone 
can  afford  it."  23 

The  facts  of  modern  science  may  easily  dominate  higher  values 
unless  philosophy  steps  in  to  interpret  them  and  place  them  in  a 
hierarchy  from  the  standpoint  of  worth,  but  they  should  not  be 
ignored  because  they  appear  to  fit  poorly  into  some  preconceived 
theory  of  fact  and  worth. 

Froebel's  is  not  a  closed  circle  of  thought.  He  did  not  hesi- 
tate to  record  and  use  in  the  Mother  Play  Songs  some  interests 
of  child  life  most  difficult  for  Idealism  to  interpret.  The  very 
inconsistencies  found  in  his  rather  poorly  systematized  philosophy 
seem  to  be  partly  due  to  this.  Those  who  have  interpreted  his 
philosophy  in  the  light  of  other  philosophies  naturally  emphasize 
those  points  with  which  they  are  in  sympathy  among  the  appar- 
ently contradictory  elements  found  there.  While  Froebel  frankly 
acknowledges,  when  asked  the  relation  of  his  philosophy  to 
Hegel's,  "  I  have  had  no  time  for  the  study  of  his  system,"  2* — 
in  America  the  Hegelians  have  naturally  selected  and  elaborated 
the  Hegelian  phases.  On  the  other  hand,  the  pragmatic  educators 
of  to-day  read  with  great  interest  Dr.  Cole's  statement  regarding 
a  somewhat  pragmatic  emphasis  in  Froebel.     "  Believing  as  he 

53  Reminiscences  of  Froebel,  Von  Bulow.      P.  63. 
u  Reminiscences  of  Froebel,  Von  Bulow.     P.  225. 
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does  in  the  primacy  of  concrete  activities  and  in  the  essential 
purposiveness  of  our  thought  and  the  teleological  character  of 
its  methods,  Froebel  is  almost,  in  emphasis,  a  pragmatist.  Prag- 
matism, in  addition  to  these  implications,  appeals  to  utility,  or 
rather  to  workableness.  It  appears  to  involve  a  functional  psy- 
chology;  it  will  make  no  truce  with  the  so-called  '  pure '  thought; 
it  spurns  the  doctrine  of  knowledge  for  the  sake  of  knowledge; 
and  it  rejects  ethical  principles  that  do  not  seem  to  actually  affect 
conduct.  That  Froebel  inclines  to  a  pragmatic  emphasis  appears 
to  be  indicated  by  his  romanticist  appreciation  of  emotion  as  a 
factor  in  life  and  education,  by  his  voluntaristic  psychology  and 
his  preoccupation  with  conduct.  .  .  .  The  pragmatic  leanings 
of  Froebel  are  to  all  appearance  organically  related  to  his  ideal- 
istic philosophy  of  life."  25 

Unless  Froebelian  philosophy  is  large  enough  to  include  in 
its  interpretation,  that  is,  find  some  place  for,  the  stubborn  facts 
of  modern  science  in  its  scale  of  values  in  a  philosophy  of  edu- 
cation ;  unless  there  is  a  willingness  on  the  part  of  all  kinder- 
gartners  to  broaden  their  intellectual  outlook  and  realize  that  there 
is  no  monopoly  of  truth  in  any  party,  a  wise  reconstruction  of 
the  kindergarten  will  be  delayed. 

But  such  a  reconstruction  does  not  seem  far  distant  in  its 
realization,  as  kindergartners  are  taking  advantage  of  the  broader 
intellectual  and  professional  training  offered  by  city  and  state 
normal  schools  and  in  universities  where  they  are  studying  psy- 
chology, philosophy,  nature  study,  literature,  art,  and  music. 
Many  are  winning  their  university  degrees  —  not  only  those  in 
preparation  for  supervision  and  critic  teaching,  but  those  who 
expect  to  devote  themselves  to  the  teaching  of  little  children  in 
the  kindergartens. 

(2)  In  the  second  place,  the  future  of  the  kindergarten  depends 
upon  a  better  understanding  of  its  aims  and  methods  among 
superintendents  and  principals  who  have  some  responsibility  for 
its  supervision  and  control.  In  the  past  they  have  been  too  prone 
to  accept  the  kindergarten  wholesale,  leaving  it  to  the  even  tenor 
of  its  way,  without  critical  or  constructive  criticism ;  or  to  con- 
demn impatiently  and  ruthlessly  without  any  sincere  attempt  to 
study  with  respect  the  point  of  view  and  methods  of  the  kinder- 
21  Herbart  and  Froebel:  an  Attempt  at  Synthesis,  Cole.     P.  25. 
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garten.  Neither  of  these  attitudes  is  right.  If  the  kindergarten 
is  to  become  an  integral  part  of  the  school  system  it  needs  and 
deserves  the  intellectual  sympathy  and  discriminating  criticism  of 
superintendents  and  principals.  A  crisis  is  at  hand  when  unfair 
and  indiscriminating  criticism  may  do  great  harm,  not  only  to 
the  kindergarten,  but  to  the  elementary  school  as  well. 

The  kindergarten  has  successfully  weathered  the  storm  of 
criticism  called  forth  in  its  early  history  by  the  clash  which  invari- 
ably follows  when  the  ideals  of  a  new  institution  enter  into  com- 
petition with  the  traditions  of  older  and  established  organizations ; 
but  the  crisis  of  the  future  will  not  be  wholly  due  to  the  clash 
of  the  new  ideals  of  the  kindergarten  with  traditions  of  the  school, 
but  partly  to  the  fact  that  the  school  is  in  some  places  rapidly 
assimilating  the  principles  of  the  kindergarten  and  applying  them 
somewhat  more  consistently  than  the  kindergarten.  Tradition 
may  lay  a  paralyzing  hand  on  the  development  of  the  kinder- 
garten and  cause  it  to  lose  its  birthright. 

Superintendents  are  beginning  to  study  Froebel,  and  the  values 
in  the  kindergarten,  once  almost  exclusively  limited  to  its  pro- 
cedure, are  now  coming  to  be  the  common  property  of  elementary 
teachers  and  school  men.  This,  with  the  almost  universal  adoption 
of  the  kindergarten  into  the  public  school  system  will  make  it 
possible  to  secure  the  cooperation  of  school  superintendents  in 
demanding  for  the  kindergarten  such  conditions  and  environ- 
ment as  our  best  homes  offer.  This  would  include  large,  light, 
clean  rooms,  both  sanitary  and  artistic,  as  well  as  gardens,  play- 
grounds and  roof  gardens.  Conditions  thus  meeting  sanitary, 
hygienic,  and  artistic  ideals,  plus  the  opportunity  for  social  coop- 
eration in  a  child's  society  under  the  guidance  of  an  intelligent 
kindergartner,  would  certainly  offer  a  total  environment  of 
unquestioned  value  in  the  child's  development.  Communities  in 
which  kindergartens  have  been  supported  for  many  years  are 
beginning  to  act  on  this  policy  appreciating  the  wisdom  of  doing 
everything  possible  to  promote  the  health  and  welfare  of  young 
children. 

With  all  its  limitations,  the  general  consensus  of  opinion  is 
that  the  kindergarten  has  been  a  humanizing,  socializing,  nurtur- 
ing influence  in  public  education,  but  the  organic  relation  of  the 
kindergarten   to   the    school   will   not   be   realized   through   any 
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external  introduction  of  the  instrumentalities  of  the  kindergarten 
into  the  school  nor  by  bringing  into  the  kindergarten  diluted 
formal  studies,  but  by  a  common  appreciation  and  application 
of  the  principles  of  self-activity  and  development  from  the  kinder- 
garten through  the  university. 
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